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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE IOJIO)KCHHHA W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU 00Opa3oBaTelbHOM
nporpamMmel, mpencraBieHHEbx B @I'OC COO, a takke ¢ ydéroMm denepalbHONH paboueit
nporpamMmbel BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHOTOo mpenmera «Du3mka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢u3mke ompenenser 00sg3aTeNbHOE MPEIMETHOE  COJIEpIKAHHME,
YCTAaHABJIMBAET PEKOMEHAYEMYIO TIOCIEIOBATEIBHOCTh M3YUEHHS] TEM W Pa3/eloB y4eOHOTo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTed oOywarommxcs. Ilporpamma mno Qusuke Aaér
MIpE/ICTaBICHUE O LIENAX, COJACp)KAaHUM, 00IIel cTpaTeruu oOydeHus, BOCIUTAHUS U Pa3BUTHUS
00yJaronmxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaéHHOM ypOBHE.

N3yuenne kypca @u3uku yriayOJa€HHOTO YpOBHS IIO3BOJIIET pealu30BaTh 3aadu
npodeccuoHaIbHON OpHEHTAllUK, HAIpaBJIEHO Ha CO3JaHUe YCIOBHUW JUISl MPOSBICHUS CBOMX
MHTEJJIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOYy4aroIlMMCs, KOTOpbIe
HEOOXOIUMBI IS TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHus MO PA3INYHBIM (U3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIMATbHOCTSM.

B nporpamme mno Qusuke ompenensroTcs IUIAHUPYEMBIE pPe3ylbTaThl OCBOEHHUS Kypca
¢u3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUs: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HayduHO-MeTo1010THUeCcKO OCHOBOM sl pa3paboTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEIMETHBIM U IMPEIMETHBIM pe3yibTaTaM OOydyarolMXcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro oomero oOpa3oBaHus Ha yriayOaéHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (DU3MKM Ha YriayOJ€HHOM YypOBHE, B TOM
qucIie IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUS;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXKET ObIThb HCIOJIb30BaHa
YUUTENAMU (PU3UKU 7151 COCTABIICHUS CBOMX pabOUMX IPOrpamMM.

IIporpamma 1o ¢u3uKe HE CKOBBIBAT TBOPYECKYIO HWHUIMATUBY Y4YUTEIEH U
IIPEJOCTaBIIET BO3MOXHOCTH JUISI pEIM3alUd  PA3IUYHBIX METOAMYECKHX IOJXOJ0B K
IIPenoiaBaHuio (U3UKKU Ha YriyOlNEHHOM YPOBHE IpPU YCIOBHUU COXPAaHEHMs O0s3aTeIbHOMN
YacTH COJEp KaHus Kypca.

dusmka Kak Hayka o Haubosee oOIIMX 3aKOHAX MPUPOIbI, BHICTYIAs B KAUECTBE YU€OHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarollleM MUpe.
HIkosnbHBIH Kypc (u3MKM — cHCTEMOOOPA3yOUIMi Ui €CTeCTBEHHO-HAyYHBIX YUEOHBIX
IIPEMETOB, MIOCKOJIbKY (PU3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U SIBICHUM, H3y4aeMbIX
XuMuel, ouonoruelt, guznyeckoi reorpadueil u actpoHomuen. Vcnosiap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B c(epe SHEepPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IOJydEeHUS HOBBIX
MaTepHalioB C 3aJaHHBIMU CcBoiicTBaMu. M3ydyeHue (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dbopMUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oOydaromierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSTh Hay4YHBIA METOJ MO3HAHUS IIPU BBITIOJHEHUN UMM y4eOHBIX HCCIEIOBaHUM.



B ocHOBy kypca ¢u3uKM Ha ypOBHE CpeAHEro oOIiero o0pa3oBaHUs MOJIOKEH P UICH,
KOTOPBIE MOKHO paccMaTpHUBaTh KaK IPUHLHUIIBI €0 OCTPOEHUS.

Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (M3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKU.

Hoea cenepanuzayuu. B cooTBeTCTBUM € HEW Marepuan Kypca (U3UKH OObEIUHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U I10OJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanonaraeT uCHojab30BaHuEe F'yMaHUTapHOTO
noTeHyana Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H PAa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKHMH, HPABCTBEHHBIMHU U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoea npuxnaonoii  nanpaenennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
MIPEIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TEOpHUIl U 3aKOHOB. I[Ipu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHHU.

Hoea 3Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJIEp)KaHus,
MOCBSIIEHHBIX IKOJIOTMYECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00Cy AeHUsI TPoOIeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHne coaepkaHus MPOrpaMMbl MO (U3HKE JTOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEeIbHOCTHOTO NoaxoAa. [y Gu3uKku peanusanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
UCIOJb30BAHUU CaMOCTOSTENIBHOTO HKCIEPUMEHTA KaK IOCTOSHHO JeHCTBYOLIEro (akropa
yuebHoro mpouecca. /[l yrayOnéHHOro ypoBHA — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YUEHHUYECKOTO HKCIIEPUMEHTa, BKJIIOYAIOMIETO0 (DPOHTANbHBIE YUYEHHUYECKUE OIBITH IPU
W3y4EeHUHW HOBOTO MaTepHuaia, JIabopaTopHble pabOThl W pabOThl mpakTukyma. [lpu 3TOM
BO3MOJKHBI JIBa crocoba peanu3anuu GU3HYECKoro npakTHkyma. B mepBoM ciyuae mpakTHKyMm
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO MOCe MEPBOrO0 M BTOPOTO TMOJYrOoJAWi B
KaX/I0OM M3 3TUX KjiaccoB. BTopoil crnocod — 3To mHTerpauus paboT NpakTHKyMa B CUCTEMY
na0opaTOpHbIX padOT, KOTOPbIE MPOBOAATCS B Ipoliecce U3ydeHus pasjena (temsl). Ilpu stom
1oJ1 paboTaMy MPaKTUKyMa MOHUMAETCS CAMOCTOSITEIbHOE UCCIIEI0BaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa 6€3 MMOIIaroBO HHCTPYKLIMH.

B nporpammMe no ¢usuke cucrema ydeHMYECKOTO 3KCIIEPUMEHTA, J1a00paTOpHbIX padoT U
IIPAKTUKyMa MpeACTaBiIeHa €AUHBIM NepeyHeM. BbeiOop TeMaTHKH ISl 3TUX BUJIOB YYEHHYECKUX
IPAKTUYECKUX PabOT OCYILIECTBISAETCS Y4aCTHUKaAMH 00pa3oBaTENbHOIO Ipoliecca UCXOIs U3
0COOEHHOCTEH NOYpOYHOIO IUIAHMPOBAHMS M OCHalleHus kaOuHeta ¢usuku. Ilpu sToM
oOecrieunBaeTcss OBJIAJIEHUE OOYYAIOIIMMUCA YMEHUSIMH IPOBOJUTH MNpSIMbIE U KOCBEHHbIE
U3MEPEHHUs, UCCIENI0BaHMs 3aBUCUMOCTEN (M3MYECKUX BEIMYMH M IOCTAHOBKY OIIBITOB IIO
IIPOBEPKE IIPEIUIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE yAENAETCS PELIEHUIO PACUETHBIX M KA4eCTBEHHBIX 3a1ad. [Ipu sTom
JUIg pacu€THBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3aa4M C SBHO 3aJaHHOM M HEABHO 3aJaHHOMU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE MPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszfienia Kypca, TaKk M MHTETpUpysd NPUMEHEHHE 3HAHUM W3 pas3HbIX pas3nenos. s
KayeCTBEHHBIX 3a/lay TMPHOPUTETOM SIBJSIOTCA 3aJaHus Ha OOBsICHEHHE/NpeacKa3aHue
NpoTeKaHust (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nvecKoit MoIeH Ul CUTYalluU MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tporecca Kypc (U3MKH YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsS JOJDKEH HM3y4yaTbCs B YCIOBHUAX IPEIMETHOTO KabuHera. B kabunere
(Gu3MKK TOKHO OBITH He00X0AuMOE JabopaTopHOEe 000PYIOBAaHHE ISl BBIOJHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaK)Xe JEMOHCTPAaLlMOHHOE 000pyI0BaHUE.

JemoHcTpaioHHOe 000pynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAaJIBHON JOCTATOYHOCTH U 00ECIIEUMBACT TOCTAHOBKY IEPEUMCICHHBIX B MPOrpamMMe TI0
¢u3nKe KIFOYEBBIX JAEMOHCTpALMH JJIsi HMCCICJOBAHUS HM3y4aeMbIX SBICHHH M IPOLECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.

JlaGoparopHoe o0opynOBaHHE JUIsl YYEHHMUECKUX MPAKTUYECKUX paboT (dopMupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB U 0O0€cleurBaeTcsl B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyuatoniuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPaTOpPHOTO 0OOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM MCIIOJIb30BAaHUM aHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpoBaHHE UHTEpPECA U CTPEMIICHUS 00YJarOIIMXCsl K HAYYHOMY M3Y4EHHUIO PUPOIbI,
pa3BUTHE UX MHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUH O HAYYHOM MeETOoJe IMo3HaHus U  (HOpMUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa M3yuyeHUs OCHOB CTPOEHUs
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dopMupoBaHUE YMEHHH OOBSCHSTH SBJIEHUS C UCIOJIb30BAHHMEM (PU3MUECKUX 3HAHUHA U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dopMupoBaHHE NPEACTaBICHUNH O POJM (U3UKU A Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE MpPEACTaBIEHUN O BO3MOXHBIX c¢epax Oyaymed mnpodeccuoHaIbHON
NeATeNbHOCTH, CBS3aHHBIX C (U3UKOHM, MOJIrOTOBKA K JalbHEHIIeMy OOY4YEHHIO B 3TOM
HalpaBJICHUN.

JlocTiwkeHne 3TUX Lened oOecrneurBaeTcs pelIeHneM CIEAYHIOIIMX 3aJad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

IpUOOpeTeHNe CUCTEMbl 3HaHUH 00 OOIMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIOUAs MEXAHUKY, MOJIEKYSIPHYIO (U3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3UKY
U 3JIEMEHTBI aCTPOPU3HKH;

(dbopMupoBaHHE YMEHUH PUMEHATh TEOPETUUECKUE 3HAHUS ATl OObSICHEHUS PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATUS IPAKTUYECKUX PELICHUH B IOBCEHEBHOM XKU3HM;

OCBOEHME CIIOCOOOB pelIeHUs PA3JIMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECKON MOJENbIO,
3ajay, MOJPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3JaHue (QU3MUYECKOW MOJeNH, aJeKBaTHOU
YCJIOBHSM 33J]auM, B TOM YHCJIE 3a]]a4 HHKEHEPHOI'0 XapaKTepa;

MOHMMaHUe (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILIYIO CPENLY;

OBJIAZICHUE METOJaMHU CaMOCTOSTENbHOIO IUIAHUPOBAHMS M MPOBEAEHUS (U3NYECKUX
SKCMEPUMEHTOB, aHalIM3a W MHTEepIpeTanuy HHGPOpMAlUU, OIpeaesieHHs] JOCTOBEPHOCTH
MIOJIyYEHHOTO PEe3yJIbTaTa;

CO3JaHHME YCIOBUN JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPUYECKON
NESITEIbHOCTH;



pasBuTHE HHTEpeca K cepaM npodeccnoHAILHOM NesSTeIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOn€HHBIA YpOBEHb H3YYEHUS
yuebHoro mnpeamera «®Pu3MKa» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHHs BHIOMpAeTCs
00yJaroNUMUCs, TUIAHUPYIOIIUMH TPOJIOJDKEHHE 00pa3oBaHUS IO CICIHUATBHOCTAM (U3UKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriryOn€HHBIA YpOBEHB) HAa YPOBHE CPEIHEro 00ImIero oopa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 vacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTEIb JENaeT BBHIOOP MPOBEICHHS JIAOOPATOPHBIX padboT |
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXcs.

COILEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTo MO3HAHUS NPUPOABI.

Ouznka — (yHIamMeHTalbHasg Hayka o mpupoje. HaydHblil MeTon MO3HaHMS U METOJbI
UCCIe0BaHUS PU3NYECKUX SBJICHUI.

DKCIIepUMEHT U Teopus B Mpoliecce Mo3HaHUs npuposl. HabmogeHne u sKCnepuMeHT B
¢buzuke.

CriocoObl n3MepeHus: GU3NYECKUX BETUYMH (aHAJIOTOBble W IU(POBHIE U3MEPUTEIbHbBIE
pUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocTn n3MepeHuid PU3NIECKUX BEHMIUH (A0COTIOTHAS M OTHOCUTEIIbHAS).

MogenupoBanue (HU3MIECKUX SBJICHHUN U MPOIECCOB (MaTepHaibHas TOYKa, aOCOJIOTHO
TBEPIIOE TEJO, UCATbHAS KUIKOCTh, UACATbHBIN ra3, TOYCUHbIN 3apsan). [ umoreza. duznveckuit
3aKOH, TPAHUIIBI €0 TPUMEHUMOCTH. Pu3nyeckas Teopusi.

Pone m mecto ¢usukum B (GopMHpOBAHMM COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B
MPAKTUYECKOUN JACATEILHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

N3mepenue cuibl TOKAa W HampsDKEHUS B 1€ TMOCTOSIHHOTO TOKa IMPH IOMOIIU
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBLHBIX TIPUOOPOB.

3HakoMcTBO ¢ 1MGpoBoil 1aboparopueit no ¢usnke. [Ipumepsl nuamepenus: pusnueckux
BEJIMYMH MIPU MOMOIIY KOMITbIOTEPHBIX JATYUKOB.

Pazpen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuyeckoe ABMKeHHE. (OTHOCUTEIBHOCTh MEXaHWYECKOTO JBkeHHs. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3a7a4u MEXaHUKH.

Paguyc-BekTop MarepHalbHOM TOYKM, €ro MPOEKIHUH Ha OCHU CHUCTEMbl KOOPIHMHAT.
Tpaexropus.

[lepemerienue, ckopocTh (CpeaHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepuaIbHON TOYKH, UX MPOEKIHUU HA OCH CUCTEMBI KoopiauHaT. CloXKEeHUe NnepeMenieHud u
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIMHEWHOE JBIKEHHE. 3aBUCUMOCTh KOOpJHMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpauKu.



CBoOoHOE TameHue. YCKOpEeHHe CBOOOHOTO mMajeHwus. J[BrkeHue Tena, OpomeHHOTro
MOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTepUATIbHOM TOUKHU
OT BPEeMEHH U UX TpapHKH.

KpuonuneiiHoe aBukeHHE. [[BUKEHHE MAaTEPUAILHOW TOYKH 10 OKPY>KHOCTHU. YTJOBas U
nuHelHas ckopocTh. I[lepumon m wactora oOpamenus. LleHTpocTpemutenbHoe (HOpMalIbHOE),
KacarelbHOE (TaHTCHIIMAIIBHOE) U TIOJTHOE YCKOPEHUE MaTepUaIbHOM TOUKH.

TexHuueckre YyCTPONCTBA U TEXHOJOTUYECKHE TMPOIECChl: CHUIOMETp, ABMKCHUE
CHaps/IOB, IIETHbBIE, IIECTEPEHYATHIC U PEMEHHBIE MEpeayH, CKOPOCTHBIC JTUQTHI.

Jemoncmpayuu.

Mogenb cucteMbl 0TCUETA, UILUTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKCHUSI.

Crioco0bl uccneoBaHus ABUKCHUH.

NnnrocTparus mpeaensHOro epexoa 1 n3MepeHue MIrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABMKEHUI C HCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue neuxenus tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTH py IBHKEHUHU IO OKPY>KHOCTH.

[IpeobpazoBanue yriioBoi CKOPOCTH B PEIyKTOPE.

CpaBHEHHE TyTEH, TPAEKTOPHI, CKOPOCTEN JTBUKEHUS OJTHOTO M TOTO € TeJla B Pa3HbIX
CHCTEMAaXxX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

N3yuenne HepaBHOMEPHOTO JBUKEHHUS C IIEJIBIO ONPECIICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yckopeHus IMpH MOPSIMOJIUHEHHOM PpPAaBHOYCKOPEHHOM JIBJKEHHH 11O
HAaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU NMPU PAaBHOYCKOPEHHOM JBHKEHUU.

N3mepenue yckopeHusi cBOOOAHOTO TafeHus (PEKOMEHI0BAaHO MCIOJIb30BaHUE TU(PPOBOI
1ab0paTOPUH).

N3yuenue nBuxeHus Tena, OPOLIEHHOTO rOpu30HTaIbHO. [IpoBepka rumoTessl o mpsiMon
MPONOPLUUOHATBHON 3aBUCHMOCTH MEXAY JATBHOCTBIO MOJETA U HAYAJIbHOM CKOPOCTHIO TEIa.

N3yuenue nBuxkeHus Tea N0 OKPYKHOCTH € IOCTOSIHHOW IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia OOpalieHHs: KOHHYECKOro MasTHHUKAa OT €ro
rapameTpoB.

Tema 2. /lunamuxa.

IIepBoiii 3akoH HbtoToHa. MHEepumanbHbie cucTeMBbl OTCUETa. [[pUHITMIT OTHOCUTEILHOCTH
lanunes. HennepuuanbHbie CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca Tena. Cuna. [lpuHuun cynepno3suuuu Cui.

Bropoii 3akon HeloTOHA 1j11 MaTepuaIbHON TOUKH.

Tpetuit 3akoH HproToHA 711 MAaTEpUATIBHBIX TOYEK.

3aKOH BCEMUPHOT'O TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTAIMOHHOM U MHEPTHOM MacChl.

Cuna TsKecTH. 3aBUCHMOCTh YCKOPEHHs CBOOOJHOTO TAaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO MJIAHEThl M OT reorpaduueckoil MmUpoThL. JIBIKeHHe HEOeCHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyIIerocs ¢ ycKOpeHHeEM.

Cuna tpenus. Cyxoe TpenHue. Cuna TpeHHUs CKOJIBKEHHS M CHJIa TPEHHUS TOKOA.
Koadduiment tpenus. Cuna conmpoTHBIEHUS NPU ABMKEHUU Tella B JKHJIKOCTH WM rase, e€
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hanenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.



TexHuuecknue yCTpOMCTBA M TEXHOJIOTMYECKUE IMPOILECChl: MOJIIUIHUKH, JIBIDKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

Habmtoienne ABYKEHUS TEN B MHEPIHATBHBIX M HEMHEPIIHAIBLHBIX CUCTEMAaX OTCUETA.

[IpuHIHAII OTHOCUTEIIBHOCTH.

Kauenne nByx HWJIMHIPOB WM IIAPOB Pa3HOM MACChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEUHEPIMAJIBHOM CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJEHCTBYIOIIEH NPUIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACChI TEa
Ha €ro YCKOPEHHUE B MHEPLMAILHONW CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOUIUX B PE3YJIbTaTe B3aUMOAECHCTBUS TEL.

H3mepenne Macc no B3auMO/ICHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOIbEME U MTAJECHUH.

enTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

N3mepenue paBHOJEMCTBYIOIIEH CUJT IPU ABMXKEHUU OpycKa 10 HAaKJIOHHOM IIIOCKOCTH.

[IpoBepka THMOTE3BI O HE3ABUCUMOCTH BPEMEHHU JBIKEHHS Opycka IO HaKJIOHHOM
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOMIMX B MPY)KHHE U PE3UHOBOM
obpasrie, oT ux aedopmariuu.

N3ydeHnue nBUKEHHS] CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErkuii OJIoK.

N3mepenune kordduirieHTa TpeHUs M0 BEITWYMHE YTIIOBOTO KO3(PPHUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue ABwkeHHs Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IEpEeMEHHBIM
ko3 purmeHTOM TpeHHUsI.

W3yuenue nBukeHHs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynaTensHoe U BpalaTelbHOE JIBIKEHUE TBEPJOTO Tea.
MoMeHT cuiibl OTHOCHUTENBHO ocu BpauieHus. [lneuo cumbl. CroxkeHue Cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTH Tena.

YcnoBus paBHOBecHs TBEPAOTO Tela.

YcToitunBoe, HeycTOuMBOE, O€3pa3TuYHOE paBHOBECHE.

Texuuyeckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOIECCHI: KPOHIITEHH, CTPOUTEIHHBIN
KpaH, penéryaTbie KOHCTPYKIHH.

Hemoncmpauuu.

VYcnoBus paBHOBeCHS.

Bune paBHOBecusl.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TeJA, UMEIOIIETO OCh BPAILICHHUS.

KoncTpynpoBanue KpOHIITEHHOB U PACU€T CUJT YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIa, UMEIOIIETO MIIONIA/Ib ONIOPHI.

Tema 4. 3akonvi coxpanenusn 6 mexanuxe.

NmMnynbc mMaTepralibHOM TOYKH, CUCTEMBI MaTepUaNIbHbIX TouyeK. LleHTp Macc cucreMbl
MaTepuaibHbIX ToueK. Teopema o IBUKEHHMHU LIEHTpa Macc.

NmMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCa Tea.



3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MoMeHT uMIyabca MarepuanbHOM TO4YKM. [IpencraBieHuMe O COXpaHEHHH MOMEHTa
MMIYJbCA B UEHTPAIBHBIX MOJISAX.

Paborta cwibl Ha MajgoM W Ha KOHEYHOM mepemenieHuu. ['padudeckoe mpencTaBieHUE
pabOThI CHITHI.

MOIIHOCTh CHJIBL.

Kunernueckast sHeprust MaTepuagbHOM TOUYKU. Teopema 00 HM3MEHEHHHM KHHETHYECKOMH
SHEPrUy MaTEPUaAIbHON TOYUKHU.

[ToreHumanpHble U HENMOTEHUUANIbHBIE CHIIbL. [loTeHnManbHas sHeprud. [loreHunanbHas
SHEprusi ynpyro neGopMUpOBaHHOUW MpykuHbI. [loTeHIMaNbHAs PHEpPrus Tejia B OJHOPOJTHOM
rpaBUTallMOHHOM moJie. [loTeHnnanbHas 3HEPrus Tejla B IPaBUTALMOHHOM IOJIE OJHOPOIHOTO
mapa (BHYTpH M BHE I1apa). Bropast kocmMudeckas cKopocTh. TpeTbst KocMHUecKasi CKOPOCTb.

CBsi3b pabOTHl HEMOTEHIIMAIBHBIX CUJI C M3MEHEHHEM MEXaHWYECKOW IHEPTUU CUCTEMBI
TeJ. 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

VYpaBHenue bepHymm Ui WACATbHOM MKUJKOCTH Kak CJEACTBHE 3aKOHA COXPAaHEHUS
MEXaHU4YECKON YHEPTUN.

TexHuyeckne yCTpONCTBAa M TEXHOJOTHMYECKHE MPOLECCH: JBMKECHHE PAKET, BOJOMET,
KOTIEP, MPYKUHHBIN MUCTOJIET, TUPOCKOTI, GUTYPHOE KaTaHWE HAa KOHbKAX.

emoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

H3Mepenne MOITHOCTH CHUJTBI.

W3menenue sHEpruM Tea npu COBEpPIICHUN PabOTHI.

B3aumHble mpeBpanieHus KUHETUYECKOW W MOTEHIHUAIBHOM SHEPrui mpu JECUCTBUM HaA
TEJIO CUJIBI TSIKECTH U CWIIbI YIIPYTOCTH.

CoxpaHeHue dHepruu npu cBOOOJHOM a/ICHUU.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

N3mepenue umnynbsca Tena no TOpMO3HOMY IYTH.

N3mepenue cuiibl TATH, CKOPOCTU MOJIEIH JIEKTPOMOOUIISI U MOIIHOCTU CUJIBI TATH.

CpaBHEHHME U3MEHEHHS UMITYJIbCa TEJIAa C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUs: UMITyJIbCa PU YIPYTOM B3aUMOJICHCTBUH.

N3mepeHne KUHETUUECKOW SHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS MOTEHIINAILHOM SHEPrUU MPYKUHBI ¢ pabOTON CHIIBI TPEHUSL.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUHU TeJa M0 HAKIIOHHOW TJIOCKOCTH.

Pa3nen 3. Mogiekyasipaasi pu3uKka ¥ TepMOJAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUL.

OcHoBHBIE TOJIOKEHHST MOJeKyaspHo-kuHeTnudeckol Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoeaBmkeHne. XapakTep [IBMKEHUS U B3aUMOJICHCTBUS
YacTuIl BemecTBa. MoJienu CTpOCHUS Ta30B, )KUIKOCTEH U TBEPABIX Tell M 00BICHEHUE CBONCTB
BEI[ECTBA HA OCHOBE 3TUX Mojened. Macca u pa3mepbl Molekyn (atomoB). KomudecTtBo
BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. TemmepaTypa u cmocoObl e€ m3Mmepenus. lllkama Temmepatyp
Llenbcus.



Mopnens wueaJbHOTO Tra3a B MOJIEKYJISIDHO-KMHETUYECKONH TEOpHUM: YacTULBl Tasa
JBUXKYTCSI XaOTUUECKU U HE B3aUMOJIEHCTBYIOT JIPYT C APYTOM.

I'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcontoTHas TeMIiieparypa
(mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompouecchl B UACAIBHOM Tra3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOILECCOB: H30TEPMa,
n30x0pa, nuzobapa.

CBsi3p MeEXIy [JaBJICHUEM U CpeAHEW KHHETHYECKOM JSHeprued MOoCTyNaTeJIbHOIo
TEIUIOBOTO JIBUYKEHUS MOJIEKYNl HJA€aIbHOr0 Ta3a (OCHOBHOE YpPAaBHEHHME MOJIEKYJSPHO-
KMHETUYECKOM TeOpHHU UAEaIbHOTO ra3a).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOHN SHEPrUuel NOCTYNaTEIbHOIO TEIIOBOIO IBUKEHHS €€ YACTHIL.

Texnuueckue ycTpoilcTBAa M TEXHOJIOTMYECKHE TIPOLECCHI: TEPMOMETp, OapoMeTp,
MOJIyu€HUE HAHOMAaTEepHaJIOB.

Jemoncmpayuu.

Monenu 1BUKEHHUS 4acTUll BEIeCTBA.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Buneoponuk ¢ 3anuchio peabHOro OPOYHOBCKOTO JIBUYKEHUSI.

Huddy3us xxunkocreil.

Monens onbita LlTepHa.

[IpuTsxkeHne MONEKYII.

Monenu KpUCTaNIMYECKUX PEIIETOK.

Habmronenue u riccnenoBanue U30MpoIIECCOB.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

HccnenoBanue mporecca yCTaHOBIEHUS TEIUIOBOTO PABHOBECHUS MPH TEIJIOOOMEHE MEKTY
ropst4eil ¥ X0JIOJHOM BOJOM.

N3ydyenne wu3zoTepMHuecKoro mporecca (peKOMEHJOBAHO HCIOIb30BaHHe LU(POBOH
1a00paTOPUH).

N3yuenune n30xopHOro npoiecca.

N3yuenue nzobapHOTO mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmomunamuueckas  (T/I) cucrema. 3ajanMe  BHEUIHUX  YCIOBUM  JyIs
TepMOJMHAMUYECKOM  cucTeMbl. BHemHue u  BHyTpeHHHe napamerpsl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEAHHE 3HAUYEHUs BEJIUMYMH, ONMUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoauHaMuku. CaMONpOU3BOJIbHAS pPelaKcalusi TEPMOJUHAMUYECKON
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp wuaeanbHOrO0 rasa B TEPMOJAMHAMUKE — CHCTEMa YpPaBHEHMIl: ypaBHEHHE
MenneneeBa—Kitanelipona U BbIpaK€HHE JUIsl BHYTPEHHEH JHEPrUH. Y CIOBHUS NPUMEHUMOCTU
9TOM MOJENN: HHU3Kasg KOHIIEHTpalMs 4YacTUIl, BBICOKHE TeMIleparypbl. Bbipakenue s
BHYTPEHHEHN HEPTUH OJHOATOMHOT'O M€aIbHOIO rasa.

KBazucratnueckne u HECTaTUUECKUE TIPOLIECCHI.

OneMeHTapHas paboTa B TepMoJuHaMuKe. Beraucnenue paboTsl 1o rpaduky npoiecca Ha
pV-nuarpamme.

Tennonepenaua kak crnoco0 HM3MEHEHUs BHYTPEHHEH SHEpruuM TepMOJIUHAMUYECKOMN
cucTeMbl 6e3 coBepieHus paboTsl. KOHBEKIIMS, TEIIONPOBOHOCTbD, U3TyUYEHHE.



KomnuectBo Ttemnorel. TemnoéMkoCcTh Tena. YIenbHass U MOJSIpHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenbHas TEIUIOTa CropaHus ToluMBa. Pacuér konmyectBa
TEIUIOTHI IpH Terutonepenayue. [lonstue 06 annadbaTHOM mporecce.

[lepBrlii 3akOH TepMoaAMHAMUKU. BHyTpeHHss1 sHeprus. KomuuecTtBo TemnoTel U paborta
KaK Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOIMHAMUYECKON CHCTEMBI.

BTopoii 3akOH TEpMOJMHAMMKH JJii PABHOBECHBIX IMPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBbl MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoJroTHast TeMIiepaTypa.

BTtopoii 3akoH TepMOJAMHAMUKHK NI HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTYy OT OoJiee XOJIOJAHOTO Tena K Oosiee Harperomy Oe3 kommencanuu (Kmaysumyc).
Heo6patumocTh mpupoIHBIX MPOIIECCOB.

[Tpuniumne! gerctBus TeroBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KII1. [ukn Kapno.

DKOJIOTHYECKHE aCMEKThl MCIOJIH30BAaHUS TEIUIOBBIX JABUTaTeNel. TemmoBoe 3arpsa3HeHue
OKpYKaroIlenl Cpeibl.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHYECKHE MPOIIECCHI: XOJOMMIBHUK, KOHIUIIHOHED,
TU3ENbHBIA W KapOIOpaTOPHBIA JIBUTATENH, TMapoBas TypOWHA, TIOJy4YE€HHE CBEPXHU3KUX
TeMIeparyp, YTHIU3AlMs «TETUIOBBIX» OTXOJOB C HCIOJB30BAHMEM TEIJIOBOTO HACOCa,
yTHIH3aUst OMOOPTaHUYECKOTO TOTUIMBA JIJISl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUH.

emoncmpayuu.

N3menenne TeMriepaTypsl Py aquadaTHIECKOM PACITUPEHUH.

Bo3nymiHoe orauao.

CpaBHEHHE YJEIbHBIX TEMIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHUST BHYTPEHHEH SHEPTUH.

UccnenoBanue annabaTHoro mporecca.

KommbroTepHbie MOJIEIH TEMJIOBBIX IBUTATENCH.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

N3Mepenne yaenbHOM TEemI0EMKOCTH.

HccnenoBanue npolecca OCThIBaHUS BEIIECTBA.

UccnenoBanue annabaTHOro mpoiecca.

N3yueHnne B3aMMOCBSI3U SHEPrUM MEKMOJEKYJISAPHOIO B3aMMOJCHCTBUSL U TEMIIEPATYpPHI
KUIIEHUS KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanun eeuecmea. Pazoevle nepexoovl.

[TapooOpazoBanue u KoHAeHcanus. lcmapeHue U KWUIeHHE. YJelbHasg TemIoTa
napooopa3zoBaHusl.

Hacpiiennple ¥ HeHachlllleHHblE mapbl. KadecTBEHHas 3aBUCUMOCTh IUIOTHOCTH U
JABJICHUS HACBIIICHHOTO Mapa OT TEeMIEpaTyphl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JIABJICHUS B KUJIKOCTH.

BrnaxxHocTh Bo3yxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONHUS CBOWCTB KPUCTAILIOB.
[InaBneHue u KpucTauM3alus. Y aenbHas TeroTa miasiaeHus. Cyonumarus.

Hedopmaruu tBEpAOro tenma. Pactskenune u cxkartwe. Chosur. Monyns FOnra. Ilpenen
yIpyrux aehopMaruii.

TemoBoe pacmmpeHne KUAKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE paclIupeHHe.
AHTapMOHHU3M TEIJIOBBIX KOJeOaHWH YacTHUI] BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
TeJ (Ha KAYECTBEHHOM YPOBHE).
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[IpeoOpazoBanme SHEPTUH B (PA30BBIX MEPEXOAX.

YpaBHEHHE TEIUIOBOTO OanaHca.

[ToBepxHnocTHOE HaTsHKeHHE. KOA((dUIIMEHT MOBEPXHOCTHOTO HATsHKeHUs. KanuuispHbie
siBJIeHUs. J[aBieHue 10 UCKPUBJIEHHOM MTOBEPXHOCTHIO kuakocti. @opmyina Jlamaca.

TexHuueckre YCTPOMCTBA UM TEXHOJOTMYECKHME TMPOLIECCH: KUAKUE KPUCTAILIBI,
COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacuMpeHue.

CBoiiCTBa HACHIILIEHHBIX ITAPOB.

Kunenne. Kunenue npy noHW>KEHHOM JaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUSI.

OMBITEI ¢ MBUTHHBIMH TJIEHKAMHU.

CmauuBaHmue.

Kanwmnspueie siBneHust.

Mopenu HEHbIOTOHOBCKOM KHIKOCTH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus U TUTABJICHUS KPUCTAIUNIMYECKOTO BEIIECTRA.

Buner nedopmanmii.

Ha6nronenune mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3Mepenne yaenbHOM TeMIOTHI IJIaBJICHUS JIba.

M3ydeHue CBOMCTB HACHIIIEHHBIX MTAPOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3yXa U OIIEHKA MAacChl TapoOB B IOMELICHUH.

N3mepenune kod¢GuineHTa moBepXHOCTHOTO HATSHKECHUS.

N3amepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiiil pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHUJIBL.

Paszneua 4. DiekTpoauHamMuka.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Ten U e€ MPOSIBICHUs. DJIEKTpUUYECKUU 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3apanoB. IIpOBOJHMKM, IOUAJIEKTPUKU M MOJYHPOBOJHHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3apsl. 3aKOH COXPAHEHUS IEKTPUUECKOTO 3apsija.

B3aumoneiictue 3apsnoB. Toueunsie 3apsabl. 3akoH KyoHa.

Onekrpuyeckoe nose. Ero neiictBue Ha 31eKTPUUECKUE 3apsi/bl.

HamnpspkéaaocTh  dnekTpuyeckoro mojist. [IpoOHbI 3apsan. JluHUM  HanpsHKEHHOCTH
ANEKTPUYECKOT0 N0JisL. OTHOPOJHOE FIEKTPUUECKOE MOJIE.

[ToTeHManbHOCTh 3IEKTPOCTATHYECKOTO MOJIs. Pa3HOCTh MOTEHUMATIOB W HAINPSKEHUE.
[loTeHumaneHass  »sHeprus  3apAga B DJIEKTPOCTATUYECKOM  TIOJIE. [ToTenuman
ANEKTPOCTaTUUECKOro mojsA. CBsA3b HANPSHKEHHOCTH TOJISI M Pa3sHOCTH TMOTEHUMAIOB s
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJIHOTO, TaK U HEOTHOPOIHOTO).

[IpuHUMI Cyneprno3uIuu IEKTPUYECKUX MTOEH.

[Tone toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOUW cdepbl. Ilonme paBHOMEpHO
3apshkeHHOro 1o 00BEMy miapa. [lome paBHOMEpHO 3apsHKEHHOW OECKOHEYHON IIOCKOCTH.
Kaprunbl nuHmuit HanpsHLKEHHOCTU ATUX MOJIEH M SKBUMIOTEHIIMATIBHBIX TIOBEPXHOCTEM.

[IpoBOAHUKY B 3IEKTPOCTATUUECKOM I0JI€. Y CIOBUE PABHOBECHUS 3apsJIOB.
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JIUnIIeKTPUKH B 3JIEKTPOCTATHUECKOM M0JI€e. J{u3aeKkTpruieckast MpoOHUIIaeMOCTh BEIIECTRA.

Konnencarop. OneKTpoEMKOCTh  KOHJAEHCATopa. ONEeKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOpa.

[MapanmnensHoe  coenuHeHMe — KoHaeHcaropoB.  llocnenoBarenbHoe — coelIUHEHHE
KOH/IEHCATOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>KeHre 3apsKEHHON YaCTULIbI B OJTHOPOJHOM JIEKTPUUYECKOM TIOJIE.

Texnuueckue yCTpONHCTBA M TEXHOJOIMYECKHE IPOLIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alUTAa, 3a3€MJICHUE 3JIEKTPOIIpuOOpOB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

Jemoncmpayuu.

YCeTpoiCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

DNEeKTpUUYECKOE MOJIe 3apsHKEHHBIX IaPUKOB.

DNEeKTpUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mogenb snexkTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOAHUKH B 3INEKTPUUECKOM TOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTA.

YCTpoiCcTBO M ACMCTBHE KOHJEHCATOPA MOCTOSHHOW M MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTOpa OT IUIOIIAau  IJIACTHH,
PACCTOSTHUS MEXKTy HUMH U TUAJICKTPUIECKON TTPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOJIs 3apsyKEHHOTO KOHASHCATOPA.

3apsanka 1 pas3psiika KOHIAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuit 3xkcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

O1nieHKa CHJI B3aMMOACHCTBUS 3apSyKEHHBIX TEJT.

Habmionenue npeBpalieHus SHEPruu 3apsDKEHHOTO KOHJIEHCATOpa B DHEPTUIO M3ITyYeHUS
CBETOMO/1a.

N3yuenune npoTekaHus TOKa B LIETIH, COAEpPHKALIEH KOHAECHCATOP.

Pacripeniennienne pa3sHOCTH TOTEHUUANIOB (HANPSOHKEHUS) TMPH  IOCIIEJOBATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwiil IneKmpuyecKuii mok.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBus  CylIECTBOBAHMSI IOCTOSIHHOTO —AJIEKTPHUYECKOrO TOKA. VICTOUHMKHM TOKA.
Hanpsoxkenne U u D/IC é&.

3akon OMa Juid ydacTKa Lenu.

DIEeKTpUYECKOE  CONMPOTHUBJIEHUE.  3aBUCUMOCTh  CONPOTHUBJIEHUS  OJHOPOIHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAAU IIONEPEYHOr0 CEYEHUs. YeNbHOE CONPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOEe, MapaieIbHOE, CMEIIAHHOE COEIWHEHHUE TPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nenei. [Ipasuna Kupxroda.

Pabota anexrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MonIHOCTh 3JE€KTPUYECKOTO TOKA. TernoBast MOUTHOCTb, BIJIEsIEMAsi HA PE3UCTOPE.

OJIC u BHyTpeHHEe CONpPOTHUBICHME MCTOYHMKA ToKa. 3akoH Owma A NOJHOU
(3aMKHYTOM) 2MEeKTpUYecKoi 1ienu. MOIHOCTh UCTOYHUKA TOKa. KOpoTKoe 3aMbIKaHueE.

KonneHcarop B 11enu NOCTOSIHHOTO TOKa.
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TexHuueckre YyCTPOUCTBA M TEXHOJOTHYECKHE MPOILECChl: aMIepMeTp, BOJIBTMETD,
peocTaTt, CUETYMK IEKTPUUECKOM SHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMIPSHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKCHHUS MJIs PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUS U CBETOHO/IA.

3aBUCUMOCTb COINPOTHUBJICHUS IUIMHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIAIA
MOTIEPEYHOT0 CEUEHUs U MaTepHaa.

UccnenoBanue 3aBUCUMOCTH CHJIBI  TOKa OT CONPOTHBJICHUS TMPU TOCTOSSHHOM
HaIPsHKEHUU.

[Ipsimoe u3mepenne DJIC. KopoTkoe 3amMbIkaHHE TIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO COTIPOTHBIICHUS.

CriocoOsbl coeiHeHns: UCTOYHUKOB Toka, DJ1C Oarapeil.

HccnenoBanue pazHOCTH MOTEHIIMATIOB MEXKTY MOJTIOCAMU MCTOYHHKA TOKA OT CHJIBI TOKa
B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

HccnenoBanue cMemaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue yaenpbHOTO COMMPOTUBIICHUS TTPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMIPSDKEHUS IS JIAMITbI HAaKaTUBaHMUSL.

YBenuueHue npeaena u3MEpeHus aMmnepMeTpa (BoJIbTMETPA).

N3amepenne DJIC 1 BHYTpEHHETO CONMPOTUBIICHHS] ICTOYHUKA TOKA.

Uccnenosanue 3aBucumocty DJIC ragpBaHUYECKOT0 AIEMEHTA OT BPEMEHHU MPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pasHOCTH MOTEHIMAIOB MEX/y MOJTOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKa
B LIECTIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HOM MOIIIHOCTY UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnekTpuyeckas MPOBOAUMOCTb pa3JIMYHBIX BEUIECTB. OJEKTPOHHAs MPOBOJUMOCTb
TBEPIBIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepXnpoBOIUMOCTb.

DIIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas IPOBOJUMOCTb IOJYIIPOBOIHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHIL.

DNEKTPUYECKUM TOK B 3JEKTPOJIUTAX. DJIEKTPOJIUTHYECKAs JAUCCOLMALMS. DIEKTPOIM3.
3axonbl dapaznes A AAEKTPOIIN3a.

OnekTpuyeckuii TOK B Tra3ax. (CaMOCTOSTENbHbIH M HECAMOCTOSITEIBHBIM pa3ps.
Paznuunble TUIBI camocTosATENbHOTO paspsaa. Monuus. [lnasma.

TexHuueckre yCTpONMCTBA M MPAKTUYECKOE MPUMEHEHHUE: Ta30opa3psiaHble JIaMIIbl,
AIIEKTPOHHO-Ty4eBasi TPyOKa, MOIYMPOBOAHUKOBBIE MPUOOPHI: IUOM, TpaH3UCTOp, (poTomuon,
CBETOJIMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBIMNIABKA AaIOMHUHHUSA, OJIEKTPOHHAS
MHKPOCKOTHS.

Jemoncmpayuu.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTD JEKTPOJIUTOB.

3akoHsl 3ekTposinza dapanest.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.
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CpaBHEHUE NPOBOJAUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSIS IPOBOIUMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmonenue anexrponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3uyecKHil MPAKTUKYM.

Crioco0b1 n3mMepeHus: GU3NIECKUX BEIUYHH C MCIIOJIF30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
U3MEpPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEJNIbHbIE  TOTPEIIHOCTH  H3MEepeHud  @u3myeckux BeauuuH. OneHka TIpaHull
ITOIPEIIHOCTEN.

[IpoBenenne KOCBEHHBIX HM3MEPEHUN, WCCICNOBAHUM 3aBUCUMOCTEH  (pu3nyeckux
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTE3 (BbIOOP M3 pabOT, OMUCAHHBIX B TEMaTHUYECKUX
paznenax «Y4eHU4eCKUH IKCIIEPUMEHT, Tab0opaTOpHbIe PaOOThI, MPAKTUKYM)).

MexnpeameTrHblie CBSI3H.

N3yuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kimacce ocyliecTBisieTcss ¢ yuéTom
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, CEAZAHHbBIE C UIYUEHUEM MEMO0008 HAYYHO20 NO3HAHUA:
sBIICHUWE, Hay4dHbId (pakT, rumoresa, Qu3uyeckas BeIMYHMHA, 3aKOH, TeOopus, HaOIIOJEHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEINb, U3MEPEHHUE, TIOTPEIIHOCTH U3MEPEHH, U3MEPUTEIIbHbBIE
puOopkI, G poBast J1adopaTopus.

Mamemamuka: peuieHne cuUCTeMbl ypaBHeHuW. Jlunelnas QyHkuus, mapaboa,
runep6oia, ux rpaduky u cBoiicta. Tpuronomerpuyeckue GyHKIIMH: CHHYC, KOCUHYC, TAaHT'€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO. BEKTOpPHI M MX NPOEKIMU Ha OCHU
KOOPAMHAT, CJIOKEHHE BEKTOPOB.

Buonozua: mexanndyeckoe JBUKEHHUE B KUBOU mpupoje, nuddysus, ocMoc, TermnoooMeH
KUBBIX  OPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXArolled  Cpelbl,  yTWIW3alus
OMOOPraHNYECKOTr0 TOILIMBA JJISl BBIPAOOTKH «TEIUIOBOI» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HAaTsHKEHHUE U KallWUIPHBIE SIBICHUS B IPUPOJE, IEKTPUUECKUE SBJICHUS B )KMUBOU MPUPOJIE.

Xumua: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJl, MOJIb BELIECTBA,
MOJISIpHAsl Macca, MOJy4YeHUe HAHOMATEPUAJIOB, TEIUIOBbIE CBOMCTBA TBEPBIX TEJ, KUAKOCTEN U
ra3oB, JKUJIKHE KPUCTAJUIbL, JJIEKTPUYECKHUE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs
JUCCOLMALMs, TAJIbBAHUKA, HJIEKTPOHHASE MUKPOCKOTIHS.

T'eozpagpua: BnaxxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3zoBaHue IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET CyXOro U
KUJKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIUHU (KPOHIUTEHH, peméryarbie
KOHCTPYKIIMH), UCIIOJIb30BAaHHE 3aKOHOB COXPAaHEHHs] MEXaHUKH B TEXHUKE (TMPOCKOIM, BOJIOMET
U JIpyrue), JBUTaTellb BHYTPEHHETO CropaHMs, MapoBas TypOHHA, OBITOBOM XOJIOAMIBHMK,
KOHJUIIMOHEP, TEXHOJIOTUU IIOJIYYEHUS COBPEMEHHBIX MAaTEpHaJIOB, B TOM  4YHCIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3aIluTa,  3a3€MJICHHE
3NIEKTPONPUOOPOB, Ta30pa3psAAHbIE JaMIIbl, HOJIYIPOBOIHUKOBBIE TPHOOPHI, FraJIbBAHHUKA.
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11 KJIACC

Pa3nen 4. DiiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3aumMoseiicTBUe MOCTOSIHHBIX MAarHUTOB M TMPOBOJAHUKOB C TOKOM. MarHuTHOE MoOJe.
Bexrop marauTHOM MHAYKIMK. [IpyHIMT Cyliepno3uuy MarHUTHBIX 10JIEH. JIMHUKM MarHUTHOU
WHTYKIUH.

MarnuTtHoe 10Jie TIPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJIHMKA, KATYIIKH U KPYroBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amniepa, e€ HalpaBJIeHUE U MOYJIb.

Cuna Jlopennia, e€ HampaBlieHHUE€ W MOJIYJb. JIBWKEHWE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenua.

MarunuTHoe noJie B BemiectBe. deppoMarHeTHKU, Tapa- U TuaMarHeTUKH.

TexHuueckre yCTpPOWCTBA U TEXHOJIOTHYECKHE TPOIECChl: MPUMEHEHHE TOCTOSHHBIX
MAarHuTOB, JJICKTPOMArHUTOB, TECTEP-MYIbTUMETpP, OJJIEKTPOJBUTATENh SKOOH, yCKOpUTENIH
AJIEeMEHTapHBIX YaCTHII.

emoncmpayuu.

Kaptuna nwHWH WHAYKIMA MarHUTHOTO TIOJSI TOJOCOBOTO W TIOJIKOBOOOpPa3HOTO
MMOCTOSTHHBIX MarHUTOB.

Kaptuna nuHMA MarHUTHOM WHAYKIMWA TIOJsA JUIMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOTHUKA, KATYIITKA C TOKOM.

B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

Habnionenue ABM>KEeHUS MTy4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMO AEHCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MAarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnenoBanne MarHUTHOTO MOJIsE IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppoMarHeTUKOB.

HccnenoBanue AeCTBUS MOCTOSIHHOIO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cunbsl Ammepa.

N3yuenune 3aBUCMMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OnpeneneHre MAarHUTHOM MHAYKIIMY HAa OCHOBE MU3MEPEHMS CHIIbI AMmIiepa.

Tema 5. dnekmpomaznumnan uHOYKYUA.

SBneHue sneKTpoMarHUTHOM MHAYKUMHU. [loTok Bekropa marHuTHOM uHaykuuu. 2J(C
WHIYKIUU. 3aKOH 3jeKkTpoMarHuTHOW uHaykuuu Dapanes. BuxpeBoe siekTpuueckoe MoJIE.
Toku dyko.

O/J1C uHAyKIMH B TPOBOJHUKE, IBUKYILEMCS B OJIHOPOTHOM MarHUTHOM I10JIE.

IIpasuiio Jlenna.

NunyktuBHOCTh. Karylmka HMHAYKTUBHOCTM B LENU TOCTOSHHOTO TOKa. SIBieHue
camouHaykuuu. 3/1C caMOnHIyKIUN.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre yCTPOMCTBA M TEXHOJOTMYECKHME TMPOUECChl: HWHAYKIIMOHHAS TI€Yb,
COJICHOU/I, 3alIUTa OT IEKTPU3ALUU Te NPU JIBUKEHUH B MATHUTHOM T10JIe 3EMIIH.

Jemoncmpayuu.
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Habmoienue SBICHMS 3JICKTPOMArHUTHOW MHTYKITHH.

Hccnenosanue 3aBucumoctd OJIC HMHAYKIMH OT CKOPOCTH HM3MEHEHUS MAarHUTHOI'O
MOTOKA.

IIpaBuiio Jlenna.

[Tagenne MarauTa B aIFOMUHUEBOM (MeIHOM) TpyOe.

SIBiieHME CAMOMHIYKIINH.

Uccnenosanue 3aBucumoctu DJ1C caMOMHAYKIIUU OT CKOPOCTH M3MEHEHHS CUJIbI TOKa B
LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

UccnenoBanue siBIICHUS SJIEKTPOMArHUTHON UHIYKITHH.

Ornpenenenre UHIYKIIMA BUXPEBOTO MAarHUTHOTO TIOJISL.

UccnenoBanue siBIEHUS CaMOUHTYKITHH.

COopka MoeNH IEKTPOMArHUTHOTO TeHepaTopa.

Paznen 5. KosieGanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Konebarennuas cucrema. CBOOO HEBIE KOJIEOAHUS.

lapmonnueckne  KoJieOaHUSA. Kunematnueckoe ©  JIUHAMHYECKOE  OIIMCAHHUE.
DHepreTuyeckoe ONHUcaHue (3aKOH  COXpaHEHUs MeXaHH4eckod osHeprum). BwiBojg
JTUHAMHAYECKOTO OINMHUCAHMS TApPMOHUYECKUX KOJIeOaHW M3 WX DHEPreTHYECKOTO U
KHHEMATHYECKOTO OTTUCAHUSI.

Ammuntyna u ¢asza kosneOaHuil. CBsi3b aMIUIUTYZbI KOJIEOAHMI MCXOIHOM BEIUYUHBI C
aMIUIUTYy1aMU KoJieOaHui e€ CKOPOCTU M YCKOPEHHUS.

[Tepuon u vacroTa konebanuii. [leproa Maabix CBOOOJHBIX KOJEOAHMI MaTeMaTHYECKOTO
MasTHuKa. [lepros cBOOOIHBIX KOJIeOaHU MPYKMHHOTO MasiTHUKA.

[Tonsatne o 3aryxaromux KojeOaHwsx. BwiHyXAeHHBIE KojeOaHus. Pe3zoHaHc.
Pe3onancHas kpuBas. BnusiHue 3atyxanus Ha BUJ pe30HAHCHOW KpUBOW. ABTOKOJIECOaHMS.

Texuuueckne yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelwu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

emoncmpayuu.

3anuch Ko1e0aTeIbHOTO ABMKEHUS.

Habnonenne He3aBUCHMOCTH MEepHOJia MaJIbIX KOJICOAaHU I'py3a HA HUTU OT aMIUIUTY/IbI.

HccnenoBanue 3aryxaromux KojaeOaHUN U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHun
OT COMPOTHBIICHUS.

UccnenoBanue koneOaHUil Tpy3a HA MAaCCUBHOM IMpPYXHHE C Ielbi0 (OPMHUPOBAHUS
MIpeJICTaBICHU 00 UealbHON MOJIENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MpU KOJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJEOAHU.

Habmonenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padbomot, nPAKMUKyM.

N3mepenue neproaa cBOOOIHBIX KOJEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABUKEHUS TeJa B X0JI¢ KOoJIeOaHH Ha yIIPYroM MOABECE.

W3ydeHne OBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpaszoBanue SHEPTUH B IPYKUHHOM MasSTHUKE.

HccnenoBanue yObIBaHUS aMIUTHTY B 3aTyXAIOMINX KOJIeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJCOAHU.

Tema 2. dnekmpomaznumnsle Ko1edanus.
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KoneGarenbubiit koHTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KosebarenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUTUTYABI 3apsia KOHAEHcCATopa C
aMIUTUTYAOM CHUJIBI TOKA B KOJICOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHHUsI PHEPTUHU B HJICATbHOM KO0JIeOATEIIbHOM KOHTYpE.

3aryxamolue 3JIEKTPOMAarHUTHbIE KojeOaHus. BbIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHuUsI.

[lepemenHblii TOK. MOIIHOCTP MEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOILEE
3HA4YCHUE CHJIBI TOKA U HAINPSDKEHUS IPU Pa3InIHOMN (hopMe 3aBUCUMOCTH NIEPEMEHHOTO TOKa OT
BpEMEHHU.

CuHyconalbHbIN NepeMEHHbIN TOK. Pe3ucTop, KOHJEHCcaTOp U KaTylllKa UHAYKTUBHOCTU
B LI CHHYCOUAAIBHOIO MIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsHKEeHUH.

Wneanvubiilt Tpanchopmarop. [IponsBoacTo, nepenaya U noTpeOiIeHUE IIEKTPUUYECKOM
SHEpruu.

DKOJIOTUYECKHE PHUCKHU IPHU MPOU3BOJCTBE 3JeKTposHepruu. KynbTypa ucrnosb3oBaHus
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHnuecKkre yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
re€HEPATOp NEPEMEHHOTO TOKA, JIMHUHU IEKTPOIIepeaay.

emoncmpayuu.

CBOOOIHBIE MEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJI€0aHUM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcrumiorpaMMBbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyXarMKMX MMEKTPOMArHUTHBIX KOJICOAHU.

Monenb 31eKTpOMarHUTHOTO TEHEPAToOpa.

BbIHYXIeHHBIE CHHYCOUIAIbHBIE KOIeOaHMU .

Pesucrop, karylka HHIYKTUBHOCTU Y KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3oHaHCc npH 1OCIIENOBATEIPHOM COEIMHEHUU PE3UCTOPA, KATYIIKM MHIYKTUBHOCTH U
KOHJICHCATOPA.

YCTpoiCTBO M MPUHIIUIT IeHCTBUsI TpaHchopmaTopa.

Monens JIMHUY 3IIEKTPONIEpEIauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKA 4epe3 IMOCIEA0BaTENbHO COCAMHEHHBIE KOHICHCATOD,
KaTyILIKY U PE3UCTOP.

HaGnronenue 31eKTpOMarHUTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENH NEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbBIE 60JIHbL.

MexaHn4yecKue BOJIHBI, YCJIOBHsS MX paclnpocTpaHeHus. [lomepednsle W IpoaosbHbIE
BoJHbIL. Ilepuon, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBI. CBONMCTBA MEXAHMUYECKUX BOJIH:
OTpaskeHHe, IpeoMIIeHUEe, HHTepPepeHINs U TU(DPAKLIUSL.

3Byk. CkopocTb 3ByKa. [' pomMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

[ITymoBOE€ 3arps3HEHNE OKPYKAIOIIEH CPEIBI.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4EHMs JJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
OpHEHTALMsI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMAarHUTHBIX BOJH: OTP&KEHUE, MPEIOMIIEHUE, MOJIApU3aLus,
uHTephepeHIus U AUdpaKIus.
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[lIkana >neKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHIBI paguoCBA3U U TeNeBUAcHUA. Paguookanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEIb.

TexHuueckre yYCTpOWCTBAa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
pamap, paguonpuéMHHUK, TeJlIeBH30p, aHTeHHa, Tenedon, CBY-meus, ynpTpa3zByKoBas
JTUArHOCTHUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoCTpaHEHUE MOMEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Koneb6umomeecst Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JUTMHBI BOJHBI OT YaCTOTHI KOJIEOaHUH.

Habmonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu U AUPpakiiuy MEXaHUUECKUX BOJIH.

AKYCTHYECKHI pE30HAHC.

CpoiicTBa yibTpa3ByKa U €ro NIpUMEHEHHUE.

Habmionenue cBsSI3M T'pPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

HccnenoBanne  CBOWCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHE, IPEJIOMIIEHUE,
noJisipu3anus, Audpakuus, nHTepdepeHus.

O6napyxeHue nHPpakpacHOTO U YIbTPahUOTIETOBOTO U3TyUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3ydeHue nmapaMeTpoB 3ByKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeliHOE pacnpocTpaHeHHE cBeTa B OgHOpoaHOM cpene. Jlyd cera. ToueuHsblit
HMCTOYHHK CBETA.

Otpaxkenue cBeTa. 3akOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pa)keHUIl B IUIOCKOM
3epkaie. Chepuueckue 3epkaia.

[Ipenomnenne cBeTa. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCOJIOTHBIA  MOKa3areib
npenomiieHna. OTHOCUTENbHBIM MOKa3aTenab npernomieHus. [locTosHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIUIMH BOJIH MPU NEPEX0JE MOHOXPOMATHYECKOTO CBETA YEpe3 paHULly paziesia
JBYX ONTUYECKUX CPEI.

Xox mydeii B mpusme. ucnepcus csera. CIoxHbIN cocTaB Oenoro cBeta. Ler.

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroJl MoJIHOr0 BHYTPEHHETO OTPaXKEHHUS.

Cobuparonue U paccewBaroiiye JHH3bL. ToHkKas nuH3a. DOKYyCHOE paccTOsHUE U
ONTUYECKAasi CUJIAa TOHKOM JMH3bL. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSI TOHKOU CQepruyecKoit
JIMH3BI OT €€ T€OMETPUH U OTHOCUTEIBHOTO IOKA3aTeNsl IPETOMIICHUS.

dopmyiia TOHKOH JMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

XoJ ny4a, IpOILIEIIEro JUH3Y 101 IPOU3BOJIBHBIM YIJIOM K €€ IIaBHOM ONTUYECKOU OCH.
[TocTpoenne n300paxeHnii TOUKU U OTpe3Ka MPSIMOi B COOMPAIONINX U PACCEHBAIOIINX JIMH3AX
U UX CUCTEMAX.

OnTuueckue nmpubopsl. Pazpemaromias cnocodHocTh. ['1a3 kak onTuyeckas cucreMa.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBast onrtuka. WuTepdepeniuss cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBUA
HAOMIOJIECHUS MAaKCUMYMOB HM MHUHUMYMOB B UWHTEp(EpPEHIIMOHHON KapTUHE OT JBYX
KOT€PEeHTHBIX HCTOYHHUKOB. [IpuMeps! kitaccndecknx HHTEP(EPEHIIMOHHBIX CXEM.
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Hudpakmust cBeta. Judpakunonnas pemérka. YciaoBHe HaOMIOJACHUS TIJIaBHBIX
MaKCUMYMOB IIPH MaJeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLECCHI: OYKH, JIyNa, HEPUCKOIL,
¢doroanmapar, MUKPOCKOI, IMPOEKIMOHHBIA armapaT, MPOCBETICHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npeinoMieHUsl CBETA.

Habntoienue nogHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IYYKOB Uepe3 MIIOCKONapalieIbHYIO IUTACTUHY U IIPU3MY.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGmronenue nuntepdepeHiiuu crera.

Habntoienne 11BeTOB TOHKUX MJIEHOK.

Hab6mronenue qudpaknuu certa.

N3ydenue nudpakiiMOHHOMN pemETKHU.

Habmonenue nudpakiinoHHOTO CrieKTpa.

Ha6nronenue aucnepcun ceTta.

Habmonenue nonsipusanuu cBera.

[IpumeHeHue MoSpoOUIOB sl U3yYEHHS] MEXaHMUECKUX HalpsyKEeHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomal, nPAKmMUKym.

N3mepenne nokasaTeiis IpeJOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS OT BEIECTBA (Ha NMPUMEPE KUAKUX
JINH3).

N3mepeHne poKyCHOTO pacCTOSTHUSI pacCEeUBAIOIINX JIHH3.

[Tosryyenne n300paXkeHust B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[TosmydeHne n300paXkeHust B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONNYECKUX CUCTEM.

HaGnronenune nudpakunu, MHTEpPEpeHLINU 1 NOJSPU3aLUU CBETA.

W3ydeHne nosispusannu cBeTa, OTPaXEHHOTO OT IOBEPXHOCTH JUDJIEKTPHKA.

N3yuenue naTepdepeHIn Ja3epHOTo U3IYUEeHUs Ha IBYX LIEIAX.

Habnronenue nucnepcum.

Habnronenue u ncciegoBanue JUQPPaKIIUOHHOTO CIEKTpa.

W3mepenue nnuHbl CBETOBOW BOJIHBI.

[TosmydeHune crniekTpa U3J1y4eHHs CBETOIMO/a IIPU HOMOIIHU AU(PAKIIMOHHOMN PEeIETKY.

Pa3znen 6. OCHOBBI cieNMAJIbLHOM TEOPHH OTHOCHUTEIHLHOCTH.

I'panunel npuMEHUMOCTH KIacCMUECKOM MexaHukd. [locTynarel crnennanbHOM Teopun
OTHOCHUTEJILHOCTH.

IIpocTpancTBeHHO-BpeMeHHOW  uHTepBan.  [IpeoOpasoBanus  Jlopenua.  YcioBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHM M COKpalllEeHHE
JUIMHBI.

OHeprus U UMIYJbC PENSITUBUCTCKON YaCTUILIBI.

CBs13p Macchl ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

TexHuyeckne yCTpONCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIYyTHUKOBBIE NPUEMHUKH,
YCKOPUTEIHN 3apsKEHHBIX YaCTHII.
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YdaeHn4ecKkuil 3KCIepuMeHT, JabopaTopHble paboThl, MPAKTUKYM.

OmnpeneneHrne UMITyJIbCa U SHEPTUHM PENSTUBUCTCKUX YacTHIl (10 ¢ororpadusM TpeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paspnen 7. KBanToBast pusuka.

Tema 1. Kopnyckynapno-60nnoeoit oyanusm.

PaBHOBeCcHOE TEIUIOBOE W3NMydYeHHE (HM3Iy4eHHE aOCONIOTHO UYEPHOrO Tena). 3aKoH
cmenienus Buna. I'unoresa [Iimanka o xBaHTax.

@OTOHBL. DHEPrHsl U UMITYJIbC (POTOHA.

®otordpdext. Onbrtel A. I'. CroneroBa. 3akonsl Gotodddexra. YpaBHeHne DUHIITEHHA
st poroddpdexra. «Kpacnas rpanuna» GoTorddexra.

JlaBneHue cBera (B YacTHOCTH, JABJICHME CBETa Ha aOCOJIIOTHO MOIVIOIIAIONIYIO H
a0CoJIIOTHO OoTpakarolyto moBepxHocts). OnbiTe [1. H. JleOenena.

BosHoBbIe cBoiicTBa vactun. BosHel ne bpoiurd. [InuHa BonmHbl ne bpoins u pasmepsl
obnmacTu  JOKanM3alMM  JBUWXKyHieiicss 4dacTuipl.  KopmyckynsipHO-BOJIHOBOW  JTyajH3M.
Judpakuus 37€KTPOHOB Ha KPUCTAJUIAX.

Criennduka n3mepenuit B Mukpomupe. CooTHoIIeHUs HeonpeaenénHoctel I'elizendepra.

Texnuueckue ycTpoiicTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: CIEKTPOMETP, (POTOIIEMEHT,
($hoTOATUNK, TYHHEIbHBIA MUKPOCKOTI, COJTHEUHAs OaTapesi, CBETOUO/I.

emoncmpayuu.

®doTor(h(PexT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEHIHETO GOTOIPPeKTa.

HccenenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS TOIYIIPOBOJHUKOB OT OCBEHIEHHOCTH.

CBeTOIHOI.

Comnneynas Oatapes.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, nPAKmMuKym.

HccnenoBanue potopesucropa.

N3mepenne noctossHHoM [lianka Ha ocHOBe nccienoBaHus GoTorpdexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANIPSIKCHHUS.

Tema 2. @usuka amoma.

OmnbITHI IO MCCIIEI0BaHUIO CTpoeHus aTtoma. [lnanerapnas mozens atoma Pesepdopaa.

Ilocrynatsl bopa. M3nydenune u noriouieHue (GOTOHOB MU MEPEXOJE aromMa ¢ OJHOIO
YPOBHS SHEPIMH Ha APYrou.

Bunel criektpoB. CieKTp ypoBHEHN 3HEPTUH aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHYXKICHHOE U3IIydeHHe cBeTa. Jlasep.

TexHudeckne yCTpPOHCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: CIEKTPAJIBHBIM aHaIU3
(criekTpockoI), Jlazep, KBAaHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Mogenb omnbiTa Pezepdopna.

HaGnronenue nuHeyaThIX CIIEKTPOB.

YCTpOoUCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOIINX YACTHULL.

Omnpenenenne QJIMHBI BOJHBI JIA3EPHOTO U3IY4YEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui, npaKmuKym.

Habnronenue nuHeiuaToro crnekrpa.

HccnenoBanue cnekTpa pa3pesKeHHOTO0 aTOMapHOIO BOAOPOJA M M3MEPEHUE NOCTOSHHOU
Pun6epra.

Tema 3. Duzuka amomnozo A0pa u 31eMeHMaAPHHLIX YaACMUY,.
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Hyxnonnast mogens snpa ['eiizenoepra—lBanenxo. 3apsia sapa. MaccoBoe 4ucio siapa.
N3otomsl.

PagnoaktuBHOCTh. AJba-pacnaz. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacmaz. ['amma-
U3JIy4CHHUE.

3aKkoH paJuMOaKTUBHOrO pacnajga. PaguoaktuBHble H30TONBI B Ipupojse. CBoiicTBa
HMOHU3UPYIOIIETO U3TydeHUs. BiusHue paguoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEHHBIM
¢don m3yuenus. Jlozumerpusi.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl sapa.

Snepusie peaknuu. Jlenmenue wu cuHTe3 snep. SnepHble  peakTophl.  [IpoGiiemsbr
YIOPaBISEMOIO TEPMOSJEPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKThl Ppa3BUTUS sIEPHOU
SHEPIeTHKHU.

Meroas! perucTpalvy U UCCIEA0BaHUS JJIEMEHTAPHBIX YaCTHLI.

@yH/1TaMEHTAIIbHBIE B3auMOJACUCTBUA. bapnoHsl, Me30HBI U JentoHsl. [IpencraBinenue o
CrannapTtHoit Monienu. KBapk-ritooHHas MOJIEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHoi mojenu. TEémMHast MaTepust U TEMHAs SHEPIHsL.

EnuncTBO (hrznueckoit KapTUHBI MHpa.

TexHn4YecKre yCTpONCTBA M TEXHOJIOTMYECKUE MPOLECCHl: JO3UMETpP, KaMmepa BuibcoHa,
SJIEPHBIA  peakTop, TEPMOSJIEPHBII peakTop, aToMHas ©OoM0Oa, MarHUTHO-pe30HaHCHas
ToMoTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKmMuKym.

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOIO (pOHA € MCMOJIb30BaHUEM JJO3UMETPA.

N3yuenue norioieHus 0eTa-yacTul] aTlOMUHHEM.

Pa3znen 8. DiieMeHTBI AaCTPOHOMHUM U aCTPOPUUKH.

Oranel pa3BuTusA  acTpoHoMuHu. llpukimagHoe ¥ MHMpPOBO33pEHUYECKOE  3HAYCHHUE
acTpoHOMMH. [IpUMEHMMOCTh 3aKOHOB (GU3UKU A1 OOBSICHEHUS HPUPOABI KOCMHUYECKHX
00BEKTOB.

Metonpl acTpOHOMHYECKMX uccienoBaHuil. COBpEMEHHBIE OITHYECKUE TEJIECKOIIBI,
pazuoTenecKoIbl, BHeaTMOC(hepHas aCTpOHOMHUS.

Bup 3Bé3nH0ro Heba. Co3Bes3nus, sipkue 3BE3/1bl, IIAHETHI, UX BUAUMOE JBHKEHUE.

Conneunas cucrema.

Counniie. ConHeyHas akTUBHOCTh. Mictounuk sHeprun CoHIa 1 3BE3.

3BE31bI, MX OCHOBHBIE XapaKTEpPUCTUKH. JlparpamMma «CHEKTpalbHBIA KJIacc —
CBETUMOCTBY. 3BE3/Ibl IVIABHOM NOCJIEOBATEIBLHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3BE3] IVIABHOM  IIOCJIENOBATEIIBHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHbIE
IIPEICTABICHUS O IPOUCXO0KAEHUH U 3BomonuK CoJHIa U 3BE3]. OTallbl )KU3HU 3BE3].

Muneunsiii [1yTs — Hamia I'anaktuka. [lonoxenne u neuxxenne Coisinua B I'anaktuke. Turbl
raJlakTuk. Paguoranaktuky u kBasapsl. YEpHbIE ABIPHI B siipaxX rajlakTHK.

Bcenennas. Pacmupenune Bcenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe n3imydeHue.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobaemMbl aCTpOHOMUU.

Yuenuueckue naonwooenus.

HaGnronenuss 3Bé3gHOro HeGa  HEBOOPYXKEHHBIM  TJIA30M € MCIOJB30BaHUEM
KOMIBIOTEPHBIX NPUJIOKEHUH JUIS  OIpeleNieHUs] TMOJOXKEeHUs HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE co3Be311si CeBEpHOro MOJIylIapus U IpKUe 3BE3/bI.
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Habnronenus B Teneckon JIyHbI, M1aHeT, TYMAaHHOCTEH M 3BE3IHBIX CKOIUICHUH.

Du3uyecKHil NPAKTHKYM.

Crnioco6b1 n3MepeHus (PU3NYECKUX BEIUYHH C MCIIOJIb30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
WU3MEPHUTENBHBIX NPUOOPOB W KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEIIHOCTH  HM3MepeHud  (usmueckux BenmuuuH. OIEHKa  TpaHMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHUM, UCCICIOBAHUNA 3aBUCUMOCTEH  (DU3HUUYECKUX
BEJIMYUH, MPOBEPKA MPEIIOKEHHBIX THIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMATUYECKHUX
paznenax «YUeHHYECKUH SKCIEPUMEHT, J1a00PAaTOPHbIC PaOOThI, MPAKTHKYM) ).

O06o0maronee noBToOpeHme.

O6oOmmenne ©  CHUCTEMAaTH3alMsl  COJEpPXKaHUS — pa3lielioB  Kypca «MexaHHKay,
«MounekynsipHas (U3MKa U TEPMOJUHAMHKA», «IDJIEKTpoauHaMmuKay, «KoneGaHus U BOJHBIY,
«OCHOBBI CIIEIMAIBHOW TEOPUU OTHOCHUTEIbHOCTHY», «KBaHTOBas (u3uka», «DIEMEHTHI
ACTPOHOMHUHU U aCTPOPUZUKIY.

Ponp ¢u3uku u acTpoHOMHU B IKOHOMHYECKOM, TEXHOJOTUYECKOW, COIMAIBHOW U
THUYECKON cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM HAay4HOM KapTMHE MHpa, 3HAYEHUE ONMCATEIIBHOW, CHCTEMAaTHU3UPYIOLIEH,
O0O0BSACHUTENIBHON M MPOrHOCTUYECKONW PYHKUIUN PU3NUECKON TeopuHu, poiib GU3MUecKoit TEOpUuu
B (hOpMUPOBAHUH TIPEACTABICHUN O (DU3NYECKON KapTUHE MHUpPa, MECTO (PU3UUECKON KapTHHBI
MHpa B 00ILIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABICHUN O PUPOJIE.

MexnpeameTrHblie CBSI3H.

N3yuenne kypca ¢usuku yriay0iaéHHOTO ypoBHS B 11 Kitacce OCyIIeCTBISETCA C yU4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole ROHAMUA,C6AZAHHBIE C UYUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
SIBJICHUE, Hay4dHbIH (akT, rumote3a, (uU3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOJCHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHUE, IOTPEIIHOCTH U3MEPEHH, U3MEPUTEIIbHbBIE
puoOOpkI, G POBast J1aAbOpaTOPHSI.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpuueckue GyHKIMHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHO€ TPHUIOHOMETPHUUYECKOE TOXKIECTBO. Bekropsl um ux
MPOEKIIMM HAa OCHU KOOpPJMHAT, CIOKeHHE BEKTOpoB. [Ipou3BojaHBIE 37eMEHTapHBIX (DYHKIUI.
[Ipu3naku nmogo6us TpeyroabHUKOB, OIPEIeIeHNE TUIOIAaIU TUNIOCKUX (puryp u oobéma te.

Buonozus: snexktpuueckue SIBICHHUS B KUBOW MPUPOJIE, KoJieOATeNbHBIE JBIKEHUS B
KUBOW  MPUPOJE,  DKOJOTMYECKME  PUCKM  TpPU  IPOU3BOACTBE  DIIEKTPOIHEPTHH,
AJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEW Cpelbl, YIbTPa3BYKOBas JUarHOCTUKa B
MEJIMLIUHE, ONTUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumua: CTpO€HHE aTOMOB M MOJIEKYN, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX T,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PElIETKH, CIIEKTPAIbHBIN aHAu3.

TI'eozpaghua: MarHuTHBIE MONIOCAa 3€MIIM, 3aJI€KM MAarHUTHBIX PyH, GOTOChEMKA 3eMHON
MOBEPXHOCTH, cercmorpad.

Texnonozusa: NpUMEHEHUE TTOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOABUTATEIh
SlkoOm, TreHepaTop TMEPEMEHHOTO TOKa, WHIYKIMOHHAs Ie€4b, JIMHUU dJeKTporepenad,
ANIEKTPOJBUraTeNlb, pajnap, paauONpUEMHMK, TeNeBU30p, aHTeHHa, TenedgoH, CBY-mneus,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE, INPOEKLIMOHHBIA ammapar, BOJIOKOHHas OIITHKa,
coJiHeyHas 6atapesi, CIyTHUKOBbIE TPUEMHHUKH, SJepHasi JHEPreTHKa U HKOJIOTHYECKUE aCIEeKThI
€€ pa3BUTHSL.
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I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUW A ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJIHEI'O OBILET'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJabTaThbl OCBOCHHS Yy4eOHOro mnpeamera «Du3nka» IOIDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPECHHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
pacimmpeHne XU3HEHHOTO OIBbITAa M OTBITa JESITEIHLHOCTH B IMPOLECCE PEaH3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIBHOM NESITETHHOCTH, B TOM YHCIIE B YACTH:
rPaKIaHCKOTOBOCIUTAHMA:

J COPMHUPOBAHHOCTh TPAKIAAHCKON TMO3WIHMKM OOYYalomIerocsi KaK aKTUBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO OOIIECTBA;

J MPUHATHE TPAJUIIMOHHBIX OOIIEYETIOBEYECKAX TYMAHUCTHUECKUX M JIEMOKPATUYECKUX
IIEHHOCTEH;

o TOTOBHOCTh BECTH COBMECTHYIO NESTEIHHOCTh B WHTEpEcax TPakJaHCKOTO OOIIEeCTBa,
Y4acCTBOBATh B CAMOYIPABJICHNU B 00pa30BaTEILHON OpraHU3aIliu;

J YMEHHE B3aUMOJICHCTBOBATh C CONMAIBHBIMA HMHCTUTYTaMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

. TOTOBHOCTh K T'YMaHUTApPHOU U BOJOHTEPCKOU JIEATEILHOCTH.
NATPUOTHYECKOTOBOCIIUTAHUA

. c(hOopMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

. LIEHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, IOCTHXEHHUSAM POCCHUCKUX

Y4E€HBIX B 00J1aCTH (PU3UKH U TEXHUKE.

JAYXOBHO-HPABCTBEHHOTOBOCTIMTAHMS

. c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

. CIIOCOOHOCTH OIICHUBATh CHTYALMIO U MIPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;

. OCO3HAHHE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYUBOTO OYIyILEro.
CTETHYECKOrOBOCIIMTAHHSA:

. ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIFOYasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPHCYIIETO
¢buznueckoil HayKe.

TPY/AOBOTOBOCTIMTAHMS

. HHTEpPEC K Pa3IMYHbIM cdepaM MNpoPecCHOHAIBHON JCSITEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oymymiei
mpodeccrur U peaar30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBI;

° TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu (hPU3UKH Ha
MPOTSHKEHUU BCEH KU3HU.

IKO0JOrHYEeCKOTOBOCITUTAHMS

° cOpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHI, OCO3HAaHWE TII00AJHHOTO Xapakrepa
AKOJIOTHYECKUX MPOOIEM;

° TJTAHUPOBAHUE M OCYIIECTBIICHUE JNEHCTBUN B OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHUS
1[eJIei yCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
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J paciIMpeHue OIbITa JCATEIbHOCTH SKOJOTWYECKOM HAIpPaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUI TI0 (PH3HUKE.

LHEeHHOCTHHAYYHOTONO3HAHMA:

J c(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

J 0CO3HAHME IEHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTH B MPOIECCE N3yUeHUsT (PU3NKU
OCYIIECTBISITh MMPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.
METANIPEAMETHBIE PE3YJIbTATbI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe IeiicTBUSA

Ba3oBbleornueckueneiicTBus:

° CaMOCTOSITENIFHO (POPMYTUPOBATh W aKTyalM3UPOBaTh MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

° OTIPENIETISATh 1EH JACITEIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTIDKCHUS;

. BBISIBJISITh 3aKOHOMEPHOCTM M IPOTUBOPEUMS] B PacCMAaTPUBAEMBIX (PU3UUECKHUX
SIBJICHUAX,

° pa3pabaTeiBaTh IIJIaH pEIICHHWs TpoOJieMbl ¢ yU4E€TOM aHaAIM3a HMMEIOITUXCS
MaTEepHAIBHBIX U HEMATEPUAIILHBIX PECYPCOB;

(] BHOCHUTH KOppeKTI/IBI)I B ACATCIBbHOCTH, OLICHMWBATh COOTBCTCTBUC pe?)yJ'IBTaTOB oeiaaM,
OIICHUBATH pI/ICKI/I HOCH@}ICTBI/Iﬁ JACATCIIBHOCTH,

° KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCJIOBHSX pPEAIbHOTO, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

° pPa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
Ba3oBblenccienoBareLCKUEACiCTBHSA.

° BJIQJIETh HAYYHOW TEPMMHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMU U METOJaMHU (DU3UUECKOM
HayKH;

° BJIaJIETh HaBBIKAMHU Y4e€OHO-HCCIIEA0BATEILCKON M TMTPOCKTHOM NEATEIILHOCTH B 00JIacTH

(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOJOB pPEIICHUs 3a71a4
(U3NIECKOTO COACPIKAaHUS, TPUMEHEHHIO PA3IMYHBIX METOI0B TIO3HAHMS,

o BIIQJICTh BHUJAMH JACATEIBHOCTU IO MOJYYCHHUIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAIlHH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHTYalUsAX, B TOM 4YHCIE TpPU
CO3/IaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

. BBISBJISATh TPUYMHHO-CJICICTBCHHBIC CBS3M W aKTYaJIM3UPOBATh 3ajady, BBIIBUTATH
TUIOTEe3y €€ pelICHHs, HaXOJWTh AapryMEHThI JUIS JOKa3aTejlbCTBa CBOMX YTBEPIKICHHIA,
3a]aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

J aHAJM3UpPOBaTh IOJIyYEHHbIE B XOJE pELICHHs 3alaud pe3ylbTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

J CTaBUTh M (OPMYJIHUPOBATh COOCTBEHHBIE 3a/laud B 00pa30BaTEIbHOM JEATENbHOCTH, B
TOM YHCJIE IPH U3YYEHUH (PU3HKH;

J J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

o YMETh MEPEHOCUTh 3HaHUS 10 (PU3UKE B MPAKTUUYECKYIO 001aCTh )KU3HECATEIbHOCTH;

o YMETh MHTETPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

J BBIIBUT'aTh HOBBIE UJIEH, IPeAaraTh OPUrHHAIBHbIE MTOIX0AbI U PELICHHUS;

J CTaBUTb MPOOIEMBI U 33]]auHl, JOMYCKAOLNE aJIbTePHATUBHBIC PEIICHUS.

Padora ¢ undpopmanueii:
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° BJIAJICTh HABbIKAMH IOJYUCHUA I/IHq)OpMaI_II/II/I (1)I/ISI/II-I€CKOFO COJACpKaHUA N3 UCTOUYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISTh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPIpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHS;

. OILICHUBATHI0CTOBEPHOCTEMH(OPMALINY;

L4 HCII0JIb30BATh CPEACTBaA I/IH(I)OpMaIII/IOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHI B
pPCIICHMU KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OpPraHUu3allMOHHBIX 3aJdad C CO6JHOIICHI/ICM
TpeOOBaHUN PTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepPEKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

. CO3/1aBaTh TEKCTHl (PU3UYECKOTO COACPIKAaHUS B pa3NUYHbIX (opMaTax ¢ yd€ToM
Ha3HA4YeHUS WHPOpPMAMKM W LEJNEeBOM  ayAWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (QOpMYy
MMPpEACTAaBJICHUA U BU3yalIn3alluu.

KomMmyHukaTuBHBIEyHHBepcaJbHbIey4eOHbIeAeliCTBUS:

. OCYILIECTBIISATH OOLIEHHE Ha YpOKaX (PM3UKHU U BO BHE-YPOUHOU JESATENBHOCTH;

. pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYalluil U CMSr4aTh KOH(MINKTHI,

. Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOXO TOYKY 3PEHMS C MCIOJb30BAHUEM S3BIKOBBIX
CPEJNCTB;

. MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON paOOThI;

J BBIOMpATh TEMATUKY M METOJAbl COBMECTHBIX JEUCTBUN C Y4ETOM OOIIMX MHTEPECOB U

BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

° MPUHUMATh IEJIM COBMECTHOW JIEATEbHOCTH, OPraHWU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ TOCTHKEHMIO: COCTAaBIAThH IUIAaH JEHCTBUM, paclpelensiTh POJH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

° OIIEHUBATh KAa4€CTBO CBOETO BKJIa/Ia U KAXJOTO0 YIaCTHHUKA KOMaH/ bl B OOITUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPHSIM;

° npeyiaraTh HOBBIE TPOEKTHI, OIICHUBATh WJEH C MO3WIMA HOBU3HBI, OPUTHMHAILHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

° OCYIIECTBJIATh IMO3UTHBHOE CTPATErMYECKOE TIIOBEJICHHE B Pa3JIMUHBIX CHUTYaIHX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanms:

° CaMOCTOSITEJIPHO OCYIIECTBIISITh MMO3HABATEIBHYIO NIEATEILHOCTh B 00JIACTH (U3UKUA H
aCTPOHOMUU, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;

° CaMOCTOSITEIPHO COCTAaBJIATh IJIaH PEIICHUS PAaCYETHBIX M KaYECTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH W TIPEATIOYTCHUI;

J J1aBaTbOLICHKYHOBBIMCHUTYALIUSIM;
J paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

o JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHHue;

o OLIEHUBATBHIIPHOOPETEHHBIMOTIBIT,

o crocoOCTBOBaTh (OPMUPOBAHMIO M TPOSBICHUIO SPYAULUU B 00dacTH (U3HKH,

MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAILHBIHHTE/IJICKT:
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L4 AaBaTb OLCHKY HOBLIM CHUTyallUsIM, BHOCHUTb KOPPCKTUBLI B ACATCIBHOCTb, OLICHHUBATH
COOTBCTCTBUC PC3YJILTATOB LCIISAM;

. BJIQJICTh HABBIKAMH [T03HABATEIBHON pedIeKCHU KaK 0CO3HAHMS COBEPIIAEMbIX JCHCTBUI
Y MBICJIUTEJIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;

. MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

. YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

. IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB JEATEIBHOCTH;

. MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

. IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JEATEIBHOCTH;

. MIPU3HABaTh CBOE MPaBO U MPABO JPYTrUX HA OMIMOKH.

B mpouecce moctmkeHUsT TUYHOCTHBIX PE3yJIbTAaTOB OCBOEHHUS MPOTPaMMbl MO (U3UKE st
YpOBHSI CpeliHero odiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS SMOIIMOHATHHBIN
WHTEJUICKT, IPEATNOIararomi cpoOpMUPOBAHHOCTD:

J CaMOCO3HAaHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUsI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;
J caMoperyJIupoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yYMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEICHHE, CIOCOOHOCTh aJanTHPOBATHCA K IMOIMOHATHHBIM
W3MEHECHHSIM U TIPOSBIISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

o BHYTPEHHEH MOTHBAIIMU, BKIIOYAIOIMIEH CTPEMJICHHE K JOCTIDKCHUIO IIEJI U YCIEXy,
OTITHMH3M, HHUITUATUBHOCTh, YMEHUE JICHCTBOBATh, MCXO/I U3 CBOUX BO3MOKHOCTEH;

J SMIATHH, BKIIOYAONIEH CHOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE APYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKHUBAHUIO;
. COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAaUBAaTh OTHOUICHUSI C APYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

[NPEJAMETHBIE PE3VYJIbTATHBI
K koHnny obyuenus B 10 knacce nipeIMeTHBIE pe3yabTaThl Ha YriayOJIEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:
J MOHUMATh pOJib (U3UKK B OSKOHOMHYECKOH, TEXHOJIOTUYECKOH, 3KOJIOTUYECKOM,
COLIMANIBHOM W ATHYECKOM cdepax JesATENbHOCTH 4YelOoBEeKa, pojdb M MecTo (u3mku B
COBPEMEHHOM Hay4yHOM KapTUHE MHpa, 3HAYCHHE ONMCATEIbHOW, CHCTEMaTU3UPYIOUIEH,
OOBSCHUTENIBHOM ¥  TPOTHOCTHYECKON (yHKIUN (U3MYECKON TEOpUHM — MEXaHUKH,
MOJIEKYJISIpHOM (M3UKM U TEPMOJMHAMHUKH, pOJib (U3MYECKOW Teopuu B (POPMHUPOBAHUU
Mpe/ICTaBICHU 0 GU3NYECKOM KapTHHE MUPA;
. pasnuyath yCIOBUS MPUMEHUMOCTH MoJeNel (U3MYECKuX Tel U MPOIECCOB (SBICHUI):
WHEepLUHanbHas cucTeMa oTcuéTa, aOCoJIIOTHO TBEPAOE TENo, MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE [IBIKEHHE, CBOOOJHOE TMajeHue, aOCOJIOTHO yrpyras jaedopmarus,
abCONIOTHO ympyroe M abCONIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJIENH Ta3a, >KUIKOCTH U
TBEPAOTO (KPUCTAIITMYECKOTO) Teja, WIealbHBIM Ta3, TOUYEYHBIH 3apsid, OIJHOPOIHOE
ANEKTPUUECKOE T0JIE;
o paznuyath ycioBusl (TpaHHIBI, 00JacTH) NPUMEHUMOCTH (PHU3UYECKHX 3aKOHOB,
MOHUMAaTh BceoOInii XxapakTep (GyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh UCTOJIH30BAHUS
YaCTHBIX 3aKOHOB;
o aHAIIM3UPOBATh U OOBACHATH MEXaHHUECKUE MPOIIECCHI U SBJICHUS, UCTIONB3YSI OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHMYECKOTO IBUKEHHsS, (OpPMYIIbI
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KUHEMAaTUKH PaBHOYCKOPEHHOTO IBIDKEHHs, mpeoOpasoBanusi lammnes s CKOPOCTH U
repeMenieHus, 3aKkoHbl HBIOTOHA, NPUHIKI OTHOCUTENBHOCTH [ aymies, 3aKOH BCEMHPHOIO
TATOTCHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa M MEXaHWYECKOW SHEPIuH, CBs3b PabOTHI CHIIBI C
U3MEHEHUEM MEXaHWYECKOM OSHEpruu, YCIOBUS paBHOBECUS TBEPIOro Tena), HpU ITOM
HCIIOJIb30BATh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBATh YCJIOBUS IHPUMEHUMOCTH
(¢u3NYeCcKUX 3aKOHOB: IpeoOpa3zoBaHui [ ammmies, BTOPOTO M TpeThero 3akoHOB HpIOTOHA,
3aKOHOB COXPAHEHUS UMITYJICA U MEXAHUYECKOW SHEPIHH, 3aKOHA BCEMUPHOTO TATOTCHMUS;

. aQHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJIEHUS, HCIIOJIb3YsS OCHOBHBIE
nosioxkeHnst MKT © 3akoHBI MOJIEKYISIpHOW (PU3MKM W TEPMOJMHAMUKU (CBSI3b JIAaBJICHUS
HJICAIBHOTO ra3a co CpelHeld KMHETMYECKOM dHEPIruey TEIJIOBOrO ABUKEHUS M KOHIICHTPALMER
€ro MOJIEKYJI, CBSI3b TEMIIEpATypbl BEHIECTBA CO CPEAHEH KHMHETUYECKOW HHEPTHEH TEINI0BOTO
JBUKECHHSI €r0 YacTHI, CBA3b JIABJICHHs WICAIBHOIO ra3a C KOHIEHTPAalMEW MOJIEKYI MU €ro
TeMmIeparypou, ypaBHeHue MenneneeBa—KitaneipoHa, mepBblil 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpAaHEHHUs DSHEPrUM B TEIUIOBBIX MpOIECCax), MPU STOM HCIOIb30BaTh MaTEMaTUYECKOE
BBIDQ)KCHUE 3aKOHOB, YKa3blBaThb YCIOBHS INPUMEHUMOCTH ypaBHEHMs MeHeneeBa—
Knanefipona;

. aQHAJIM3UPOBATH U OOBACHATH IJIEKTPUUYECKUE SBIICHUS, UCTIOIb3YsI OCHOBHBIE TOJIOKEHUS
U 3aKOHBI D3JEKTPOJMHAMHKHU (3aKOH COXpaHEHHs DJIEKTPHUECKOro 3apsna, 3akoH KymoHa,
MMOTEHINAJIBHOCTh JEKTPOCTATUYECKOTO IOJIs, IPUHIUIT CYNEPIO3ULAN IEKTPUUECKHUX MOJIEH,
IIpY 3TOM YyKa3bIBasl YCJIOBHUS NMPUMEHUMOCTH 3akoHa KynoHa, a Takke NMPaKTUYECKH Ba)KHbBIE
COOTHOWIEHUS: 3aKOHbI OMa /ISl ydacTKa LENH U U1 3aMKHYTOW 3JEKTPUYECKOM LIENH, 3aKOH
Jlxoymns—Jlenna, mpaBuna Kupxroda, 3akonsl Dapaes 1ist S7eKTPOIN3a);

J ONMUCBIBATH (PU3MUYECKUE MPOLECCHl U SBIEHMS, MCIOJIb3ys BEIMUYMHBI: NE€pPEMELICHUE,
CKOPOCTb, YCKOPEHHE, HMITyJIbC TEJa M CHCTEMBI TEJ, CHJIA, MOMEHT CHIIblL, [JaBJICHHE,
NOTEHIMAJbHAsl JHEpPrus, KUHETHYeCKash SHEprusi, MEXaHudeckas »SHeprus, padoTa CHIIBL,
LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, CHJIA TSDKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHs, MOLIHOCTD,
SHEpPrus B3aUMOJEHCTBMsS Tena ¢ 3eMi€il BOAM3M €€ IOBEPXHOCTH, HHEPrus YHpyrou
neopManuu OpyXKHUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIIOTHAs TeMmmepaTypa Tena, pabora B
TEPMOJMHAMHKE, BHYTPEHHSISI SHEPrus HJEaJbHOIO OJHOATOMHOIOrasa, padoTa HJeaJbHOIro
ra3a, OTHOCHUTENIbHAs BIJIAXHOCTh Bo3ayxa, KIIJ[ wnaeanmpHOro TEmioBOro JBUraTels;
NIEKTPUYECKOE I0JIE, HAIPSHKEHHOCTD NIEKTPUYECKOIO MOJIsA, HANPSHKEHHOCTD NOJIS TOYEUHOTO
3apsja WM 3apsHKEHHOTO 11apa B BaKyyMe M B JUIJICKTPUKE, MOTCHIMAT JIEKTPOCTATHYECKOTO
I0JII, PA3HOCTb NOTEHLMAJIOB, JJIEKTPOABIKYILAA CHJIA, CHJa TOKA, HANPSHKEHHE, MOIIHOCTH
TOKa, DJJIEKTpUYECKass EMKOCTb IUIOCKOTO KOHJEHCAaTOpa, CONPOTUBICHHME YYacTKa LENU C
IIOCJIEOBATEIbHBIM U NIAPAJUIEIBbHBIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO MOJIS
KOHJICHCATODA;

. OOBSICHATE OCOOEHHOCTU MPOTEKaHMsI (GU3UUECKUX SBJICHHI: MEXaHUYECKOE JIBUKEHUE,
TEIUIOBOE JIBW)KEHHWE YacCTHIl BEIIeCTBa, TEIUIOBOE paBHOBecHE, OpPOYHOBCKOE JBH)KECHHE,
middy3us, ucnapeHue, KHUIEHHE M KOHJEHCAllus, IUIAaBI€HWE M KpHCTaIU3alus,
HAIIpaBJIEHHOCTh TEIUIONEPENayH, JIIEKTPU3aLUsa TeEJ, SKBUIIOTEHIUAIBHOCTh IOBEPXHOCTU
3apsKEHHOTO IPOBOJAHUKA;

. MIPOBOJIUTH MCCJIEOBAHNE 3aBUCHUMOCTH OJHOW (PM3MYECKON BEIMYMHBI OT JPYrou ¢
UCIOJIb30BAHUEM TPSMBIX M3MEPEHUIl, MpU 3TOM KOHCTPYMpOBAaTh YCTaHOBKY, (PUKCHPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TpadUKOB C YUETOM
aOCOJIIOTHBIX MOTPELIHOCTEH N3MEPEHNUH, IeN1aTh BHIBOJIBI IO Pe3yNbTaTaM UCCIEOBAHUS;
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L IpOBOANTE KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘-IGCKI/IX BCJIMYMH, IIpU OTOM BBI6I/IpaTB
OIITUMAJIbHBIN MCTOA U3MCPCHUA, OLICHUBATH a6COJHOTHbIC U OTHOCHUTCJILHBIC TOI'PCIIHOCTHU
IIPSIMBIX U KOCBEHHBIX U3MEPECHUN;

° IIPOBOJUTH OIIBITHI 110 IIPOBEPKE MPEUIOKEHHON TUIIOTE3bl: INIAHUPOBATh YKCIIEPUMEHT,
CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY, aHAJIU3UPOBATH MOJYUCHHBIC PE3YyJIbTAThl U €JIaTh
BBIBO/J] O CTATyCC HpCIIJIO)KGHHOfI THUIIOTE3bI,

. coOnrofarthk TpaBmia 0E30MacHOTO TPyAa NpPH TMPOBEACHUU HCCICIOBAHWN B paMKax
y4e0HOTO  JKCICpUMEHTAa, TMPAKTHKyMa W  y4eOHO-HCCICNOBATCIIbCKOW W MPOSKTHOM
JESITEIILHOCTH C UCTIOJIb30BAHUEM U3MEPHUTEIHHBIX YCTPOUCTB M JIA00OPATOPHOTO 000PYIOBAHUS;
. pemrath pacyEéTHHIC 3a/Ia4M C SIBHO 33JJaHHOW M HESIBHO 3aJaHHON (PU3MUECKON MOJIEIBIO:
Ha OCHOBAaHWM aHaJM3a YCJIOBHUS OOOCHOBBIBaTH BHIOOP (DHU3UYECKON MOJENH, OTBEUAIOIICH
TpeOOBaHUAM 337ayd, HNPUMEHSTh (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJAThI
(1)I/I3I/I‘-ICCKI/IX Teopnﬁ npru HCHOJB30BAHUHN MATEMATHYCCKUX MCTOAOB PCHICHUA 3aaad,
IIpOBOAWUTH paC‘IéTI)I Ha OCHOBAaHMHU HMCIOMIUXCA NOaHHBIX, aHaJIM3UPOBAThL PEC3YIbTAaThl U
KOPPEKTUPOBATH METOBI PELIECHUS C YYETOM IIOJyUYEHHBIX PE3YyIbTaTOB;

° pelaTth KayecTBEHHbIE 33/Ja4yH, TpeOyrolue MPUMEHEHUs 3HAaHUN M3 Pa3HBIX pa3JiesioB
Kypca (U3HMKH, a Tak)Ke HHTErpallud 3HaHUW M3 JAPYruX MpPEeIMETOB €CTECTBEHHO-HAyYHOIO
IUKJIA: BBICTPAMBATH JIOTHYCCKYIO LCIMOYKY paccy>1<)1eH1/H71 C OHOpOI\/’I Ha H3YYCHHBIC 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/ISI/I‘IGCKI/I€ SABJICHUA,

L HCII0JIB30BaTh TCOPECTUYCCKHUEC 3HAHUA JJIA O6’L${CHGHI/I${ OCHOBHBIX HNPHUHIHWIIOB pa6OTBI
HU3MEPHUTECIBbHBIX HpI/I60p0B, TCXHUYCCKUX yCTpOﬁCTB 1 TCXHOJIOTHYCCKUX ITPOUECCCOB;

. MPUBOJUTH MIPUMEPHI BKJIaZa POCCHMCKUX M 3apyOCKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

. aHAJM3UPOBATh U OLICHUBATH MOCJIC/ICTBHS OBITOBOM M MPOU3BOJCTBEHHOH JIEATEILHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PM3WYECKUMH TPOILIECCAMHM, C MO3HMIIMK IKOJOTHYECKON 0€30TacHOCTH,
MPEACTABICHUI O palMOHATBHOM MPHPOIOIOIH30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BaHUHU
JTOCTH)KCHHM HAYKH M TEXHOJIOTHI JJIs TaTbHEHIIIETO pa3BUTHS YEIOBEUYECKOTO OOIIECTRA;

. MPUMEHSATh Pa3u4HbIe CIIOCOOBI paboThl ¢ MHpOpMaIuend (GU3NIECKOTO COICP)KaHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTHH, IMPH ASTOM HCIIOJIb30BAThH
COBpEMEHHbIC WH(OpPMAIIMOHHBIC TEXHOJIOTHH I TIOMCKA, IMepepaboTKH W TPEAbSIBICHUS
y4eOHOW ¥ HAYYHO-TIOMYJSAPHOW HWHGOPMAIMK, CTPYKTYPUPOBAHUS M HHTEPIPETAHH
uHdopMallvy, TOJNY4YEHHOM M3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKH aHaJIU3UPOBATH
MOJIy4aeMyr0 HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHMKA WH(OpPMAIUH;

° MPOSIBIIATh ~ OPraHU3AIMOHHBIE ¥ [O3HABATENIbHBIE YMEHHS  CaMOCTOSTEIHHOTO
NpHOOpeTEeHUsT HOBBIX 3HAHUW B TMpollecCe BBINOJHEHHS MPOEKTHBIX U y4eOHO-
HCCIIeI0BATEIIbCKUX padoT;

° paboTaTh B TpyIIle C HCIOJHEHHWEM pAa3IUYHBIX COLHUAIBHBIX PpOJIeH, TUIAHUPOBATH
paboTy TpyHmbl, palMOHANIBHO pACIpENesaTh ACATEIbHOCTh B HECTAaHAAPTHBIX CHUTYaIIUAX,
aJIecKBAaTHO OLIEHMBATh BKJIAJ KaXJOTO M3 YYACTHUKOB TPYNIbl B PEUIEHUE paccMaTpUBAEMOM
npooOIeMbl;

° MpOSIBIIATh ~ MOTHBalMI0O K  Oyaymed  mpodecCHOHANbHOM  AEATENBbHOCTH  TI0
CHEIHATBHOCTSIM (PH3UKO-TEXHUIECKOTO MPO(UIIs.
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K xonmy obyuenust BI1 Knacce mipenIMETHbIE pe3yibTaThl HA YIIIyOJEHHOM YPOBHE JIOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

. MOHUMATh POJIb (PU3UKK B SIKOHOMUYECKOH, TEXHOJIIOTHYECKOH, COIIMATIbHON M 3THYECKOM
cdepax IesITeIbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKH B COBPEMEHHOW Hay4YHOU KapTHHE MHUDA,
poJib aCTPOHOMHUU B TMPAKTUYECKON JI€ATEIbHOCTH UYEIOBEKa U JallbHEHIIEM Hay4yHO-
TEXHUYECKOM pa3BUTHM, 3HAYEHHME OIMCATENIbHOM, CUCTEMAaTU3UPYIOIIEeH, OOBSCHUTEIBbHON U
MIPOTHOCTUYECKON (PYHKIMI (DU3UUECKON TEOPHUHM — DIICKTPOJUHAMUKH, CIEIUATHLHON TEOpUHU
OTHOCHTEIIBHOCTH, KBAaHTOBOW (u3ukw, poib (u3ndeckoii Teopuu B  (GopMUpOBaHHH
MPECTAaBICHUN O PU3MUECKON KapTUHE MUPA, MECTO (PU3NIECKOIM KapTHHBI MHUpa B OOIIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX [IPEJICTABICHUI O IPUPO/IE;

J pasnuyath yCIOBUS NPUMEHUMOCTH MoJenel (U3NYECKuX Tel U MPOLECCOB (SBIEHUI):
OJIHOPOJIHOE DJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IOJIs, TapMOHUYECKHE KojeOaHus,
MaTeMAaTHYEeCKUH MAasTHUK, WJCATbHBIM TPYKUHHBIA MasTHUK, TapMOHMYECKHE BOJIHBI,
UJeaTbHBIM KOJEOATEeNbHBI KOHTYp, TOHKas JIMH3a, MOJEJIEeH aToMa, aTOMHOTO sjpa u
KBAHTOBOM MOJICIIN CBETA;

. pasnuuath yciaoBus (TpaHMIBI, O00JIACTH) TPUMEHUMOCTH (PH3WYECKUX 3aKOHOB,
MMOHUMAaTh BceoOUInii xapakrep (GyHIaMEeHTaIbHBIX 3aKOHOB M OTPaHMYEHHOCTh UCTOJIb30BaHUS
YaCTHBIX 3aKOHOB;

J aHAJIM3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl M SIBJICHUSA, HCIOJb3YS
OCHOBHbBIE MOJIOKEHHSI ¥ 3aKOHBI 3JIEKTPOIMHAMUKU U CHEIUAIbHON TEOPUH OTHOCHUTEIBHOCTH
(3aKOH cOoXpaHEHMsI DJJIEKTpHYECKOoro 3apsija, cuia Awmmepa, cuia JlopeHua, 3aKkoH
AJIEKTPOMArHUTHOM WHAyKUMM, npaBwio Jlenua, cBszp OJIC caMOMHAYKIIMKM B DJIEMEHTE
ANEKTPUYECKOMN LIETH CO CKOPOCTbIO M3MEHEHMS CUJIbI TOKA, MOCTYJAThl CHEUUATbHON TEOPUH
OTHOCHTEIILHOCTH DWHINITEHHA);

. aHAJIM3UPOBATh U OOBICHITH KBAHTOBBIE MPOLIECCHl U SBJICHUS, UCIONB3YS MOJOXKEHUS
KBaHTOBOM (pu3uku (ypaBHeHue DiHIITEHHA I (hoTodPdeKTa, MEpBBIM U BTOPOU MOCTYIATHI
bopa, npuHumun cootHomeHus HeomnpenenéHHocTeil [eiizenOepra, 3akOHBI COXpaHEHUS
3aps/I0BOTO M MAacCOBOI'O YMCENI M SHEPIUU B SAJIEPHBIX PEAKIUAX, 3aKOH PaJHMOAKTUBHOIO
pacmajna);

. OMHCHIBAaTh (PU3UYECKUE MPOLIECCHl U SBJICHUS, MCIIOJb3YS BEIMUMHBI: HANPSKEHHOCTH
ANEKTPUYECKOTO TOJIA, MNOTEHIMAN 3JIEKTPOCTaTUYECKOrO IOJs, Pa3HOCTh IIOTEHLHUAJOB,
ANEKTPOJBIIKYIAS CHJIA, WHAYKLIHMS MAarHUTHOTO IIOJIA, MAarHUTHBIM NOTOK, cuia Amirepa,
WHJYKTUBHOCTb, OJJICKTPOJABWKYIAs CHJIA CAMOMHAYKIMU, SHEPrusi MArHUTHOTO MOJs
MIPOBOJHHUKA C TOKOM, PENATUBUCTCKUN UMITYJbC, TIOJHAS PHEPIHsl, SHEPrus MOKosi cBOOOHOM
YaCTHUIIbI, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsijl A1pa, SHEPTUS CBS3U SApa;

. OOBSACHATP OCOOCHHOCTH TPOTEKaHWs (UIUYECKUX SBICHUN: AJIEKTPOMArHUTHAsS
WHIYKIWSA, CAMOUHIYKIMS, pe30HaHC, UHTephEpEeHLUs BOJH, NTU(paKus, TUCTIEPCHUsi, MOTHOE
BHYTpEHHee oTpakeHue, porosnekrpuueckuil a¢ ekt (dporosrddekr), anbda- u Gera-pacnaasl
saqep, ramMma-u3inydeHue siaep, (U3NYecKue MPUHILUIBI CIEKTPAIbHOTO aHaliu3a U paboThI
nazepa;

. ONpEeNeNsATh HANPAaBICHWE WHAYKIMHA MAarHUTHOTO TOJIs NPOBOJHHMKA C TOKOM, CHJIBI
Awmrniepa u cunsl Jlopenua;

. CTPOMTh H300paK€HUE, CO37]aBaeMO€ IUIOCKUM 3€pKajJoM, TOHKOW JIMH30H, U
PacCUUTBIBaTh €r0 XapaKTePUCTUKH;
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L HpI/IMeHHTb OCHOBOIIOJIararomue aCTpOHOMI/I‘-IeCKI/Ie IIOHATHUA, TeOpI/II/I U 3aKOHBbI JIA
aHaM3a W OOBACHEHUS (PUINYCCKUX TMPOIECCOB, MPOUCXOMANINX B 3BE3MAX, B 3BE3THBIX
CHUCTEMax, B MEXKIaJaKTUUECKOM Ccpejie; IBWKEHUS HEOECHBIX TeJ, S3BOJIOLMHU 3BE3N U
Bcenennoit;

L HpOBOI[I/ITI) HCCIICOIOBAHUC SaBI/ICHMOCTeﬁ (I)I/I3I/I‘~I€CKI/IX BCIIMYUH C MHMCIIOJIB30BAHUCM
OpSIMBIX W3MEPEHUH, TNPH O3TOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHPOBATH pPE3yJIbTaThI
MOJIy4EHHOH 3aBHUCHMOCTH (DM3WYECKHUX BEIMYMH B BHUAC TPapUKOB € y4ETOM aOCOIIOTHBIX
HOFpGIHHOCTCfI I/ISMepeHI/If/'I, J1eJIaTh BBIBOJHGI 110 pe3ynLTaTaM HUCCIICAOBAaHUA,

L HpOBOI[I/ITI) KOCBCHHBIC I/I3MCpCHI/I$I (1)I/ISI/I‘~ICCKI/IX BCINYHNH, HpI/I 3TOM BI)I6I/IpaTB
OHTI/IM&JIBHBIfI MCTO/ I/ISMepeHI/ISI, OILICHUBATH a6COJHOTHI)IC U OTHOCUTCIIBHBIC HOFpeHIHOCTI/I
MIPSIMBIX U KOCBEHHBIX U3MEPEHH;

. IIPOBOJIUTH OIIBITHI 10 IIPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH 3KCIIEPUMEHT,
CO6I/IpaTB BKCHCpI/IMeHTaJ'II)Hy}O yCTaHOBKy, aHaJ'II/I3I/IpOBaTB HOJ'Iy‘IeHHI)IG p€3YJ'II>TaTI>I " aejaartb
BBIBOI O CTaTyCC HpC}lJ'IO)KCHHOfI THUIIOTE3bI,

L] OITUChIBATH MCTOAbI HOJ'Iy‘IeHI/ISI Hay‘IHI)IX aCTPOHOMI/I‘-IeCKI/IX 3H3HPII>1;

° cobmoaTe TpaBuia 0€30MacHOTO TpyJAa MPHU TPOBEACHUHM HCCICIOBAHUM B paMKax
y4eOHOTO  JKCIEPUMEHTa, TMPaKTUKyMa MW  y4eOHO-HCCIEAOBATEIbCKOM W MPOEKTHOM
JESTETHFHOCTH C UCTIOJIB30BAHIEM U3MEPHUTEIHHBIX YCTPOMCTB U 1ab0PaTOPHOTO 000PYI0BaHNS,
° pemaTh pacd€THBIC 3aJ1a4M C SIBHO 33/IaHHOW M HESIBHO 3aJaHHOUW (hPU3MYECKON MOJEIBIO:
Ha OCHOBAHHUHU aHaAJIN3a yCJ'IOBI/IH BI)I6I/IpaTB cbmnqecm/le MOACIr, OTBE€UHAIOIIUE Tpe6OBaHI/I${M
3a/1a4u, MPUMEHSATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYIaThl (U3HUECKUX TCOPUN MPHU
WCIIOJIb30BAaHUHM MAaTEMAaTHYECKUX METOJOB PEIICHUS 3a7a4, MPOBOJIUTh PacUEThl HA OCHOBAHUH
MMEIOIINXCSA JTAaHHBIX, aHAJM3UPOBATh PE3yIbTaThl M KOPPEKTHPOBATH METOIbI PEIICHUS C
Y4ETOM MOJTYyYCHHBIX PE3YJIHTATOB;

° pemaTh KadyeCTBEHHBIC 3a7a4d, TPeOyIolMe MPUMEHEHUs 3HAHWN W3 Pa3HBIX pa3lieioB
Kypca GU3WKH, a TaK)Ke WHTErpallMd 3HAHUW W3 JPYrHUX MPEAMETOB E€CTECTBEHHO-HAYYHOTO
IUKJIA: BBICTPAMBATh JIOTHYECKYIO IIETIOUKY PACCY)KJICHHH C OMOPOM Ha W3YyUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

° HCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS JIi OOBSICHEHHS OCHOBHBIX IPHUHIIUIIOB PaOOTHI
HM3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIIECCOB;

° MIPUBOJUTH MIPUMEPHI BKJIAZa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHl;

° aQHAJTM3UPOBATh U OLICHUBATH MOCJICJICTBHS OBITOBOM W IMPOU3BOJICTBEHHOMN JIEATEILHOCTH
YEJIOBEKA, CBSI3aHHOW ¢ (PM3MYECKUMH IPOILIECCAMHM, C MO3UIIUNA IKOJIOTHUECKOW 0e30macHOCTH,
MIPEJICTABICHUM O pPallMOHAILHOM MPUPOJIONONH30BAHUH, a TaKkKe PasyMHOM HCIHOJIb30BaHUU
JNOCTHKEHHUI HayKH M TEXHOJIOTUH AJIs JalbHEHIIIEero pa3BUTHUS Y€JI0OBEUECKOT0 O0IIEeCTBa;

° MIPUMEHSTh Pa3udHbIe CIOCOOBI paboThl ¢ MH(pOpMaIend (GU3HUECKOro COACPKAHUS C
WCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTUM, MPH 3TOM HUCHOIH30BATh
COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJOTHH JJIs TOWCKA, MepepaboTKh U TPEeAbsSBICHUS
yu4eOHOM ¥ HAYYHO-TIOMYNISAPHOW WHGOpMAIMU, CTPYKTYPUPOBAHUS M UHTEPIIpETaluu
uHhoOpMallUY, TONYYeHHOW W3 Ppa3NUYHbIX HCTOYHUKOB, KPUTHUECKH aHAIM3HPOBATH
MOJIy4aeMyr0 HH(POPMAITUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHU M,
TaK U HAa OCHOBE aHANIN3a UCTOYHHUKA NHPOPMAITUH;
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J NpOSIBJIATh ~ OPraHU3AallMOHHBIE M IIO3HABATEJIBHBIE YMEHMSI  CaMOCTOSTEIbHOIO
npuoOpeTeHusT HOBBIX 3HAaHMW B  MpOIECCEe  BBIMOJHEHHS IPOEKTHBIX U y4eOHO-
HCCIIEI0BATENILCKUX PadoT;

J paboTare B TpyHme C HCHOJHEHHWEM pa3IMYHBIX COIMAJIBHBIX POJICH, IUIaHUPOBATH
paboTy TpyHmbl, pPaMOHAIBHO PACIpPENENATh ACATENFHOCTh B HECTAHAAPTHBIX CHTYaIUSX,
a/IeKBaTHO OIICHMBATh BKJIAJl Ka)XJOI0 M3 YYaCTHUKOB TpYIIIbl B PELIEHHE paccMaTpUBaeMoOi
poOIeMBI;

. NpOSBIATH  MOTHBAMIO K  Oyaymedl  mpodeccHOHANbHOW — JESATETBHOCTH IO
CHEIHATLHOCTSIM (PH3UKO-TEXHUIECKOTO PO (HIIs.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne KosmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBanue

(uu¢possie)

pasienoB u TeM Bce | KonrpoabHnbie IIpakTH4yeckue

n/ o0pa3oBaTeIbHbIE
NPOrpaMMmsl ro padoThI padoThl

n pecypchl

Pasnea 1.HAYUHBIA METO/I IO3HAHUSA ITPUPO/IbBI

Hayunslit MeToq

1.1 6 0 0
MTO3HAHUS TIPUPO,IBI
Hroro mo pazgeny 6
Pa3zpen 2.MEXAHUKA
2.1 Kunemaruka 10 1 0
2.2 | [lunamuka 10 0 0
53 CraTtuka TBEpOTO 5 1 0
Tena
3aKOHBI
2.4 COXpaHEHUS B 10 1 0
MEXaHUKe
Utoro no pazueny 35

Pasznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMMUKA

3.1

OcHOBBI
MOJIEKYJISIPHO 15 1 0
KUHETHUYECKOUTEOP
uu

3.2

Tepmoaunamuka. T
P 20 1 0
€IJIOBBIE MAIITMHEI

3.3

ArperartHble
COCTOSIHUS 14 1 0
BEIIECTBA.
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da3zoBrIie
MepPEeXO0/Ibl

Hroro no pazneny

49

Paznea 4.9JIEKTPOAUHAMHUKA

41 DNeKTpUYEeCcKoe 24 1 0
mose
[TocTostHHBIN
4.2 . 24 1 0
AIIEKTPUUYECKHIA TOK
43 Toxu B pa3nuyHbIX 6 0 0
cpenax
Uroronopazneny 54
Paznen 5.OU3NUYECKAN ITIPAKTUKYM
51 OU3NYECKUNIIPAKT 16 0 16
UKYM
Hroromnopaszneny 16
PesepBHOEBpeMs 10 0 0
OBUIEE
KOJIMYECTBO
YACOB IIO 170 8 16
[TPOTPAMME
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11 KJIACC

KoanuyecrBouacos DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U KoHuTpob (undposbie)
IIpakTHyec
n/m | TeMIPOrpPaMMBblI Bcero | HbIepadoT o0pa3oBarteib
KHepadoThI
bl Hblepecypchl
Paznea 1.2JIEKTPOAUHAMHUKA
11 MaruauTHO€EnoNIE 14
1.2 DneKTpOMarHUTHASIMH TyKIIHS 13 1
Uroronopazneny 27

Paznea 2.KOJIEBAHUSA U BOJIHbBI

2.1 MexaHnueckue KoJjieoanus 10
29 DIIeKTpOMarHuTHBIE 15
KoJIeOaHNs
23 Mexannueckue u 10 1
AIIEKTPOMATrHUTHBIC BOJTHBI
2.4 Onruka 25 1
Hroromopazneny 60

Pasgen 3.0CHOBBI CIIEITUAJIbHOM TEOPUA OTHOCUTEJIBHOCTH

3.1 OcnoBel CTO 5 1
Hroronopazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KopnycxzfmlpHo- 15
BOJIHOBOM AyaJIM3M
4.2 duszukaatoMma 5
43 ®du3uka aTOMHOTO SApa U 5
' 3JIEMEHTaPHBIX YaCTHUII
Uroronopazneny 25

Pa3pea S.OJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

51 D1eMEeHTBIaACTPOHOMHHU U 12
acTpopU3NKI
Hroronopazneny 12

Pazzea 6. @U3NUYECKUN TPAKTUKYM

6.1

DU3NYECKUUIIPAKTUKYM

16

16

Hroronopaszaeny

16
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Paznea 7.0bOBIIAIOIIEE IOBTOPEHUE

Cucremaruzauus u
0000111eHNE TPETIMETHOTO
COJICpKAHUS U OIBITA

7.1 JIESITCILHOCTH, 15
MIPUOOPETEHHOTO MPU
n3ydeHnn Kypca pusuku 10 —

11 knaccos
Uroronopazneny 15
PesepBHOEBpEMs 10
OBUIEE KOJIMYECTBO YACOB 170 16
10 ITPOT'PAMME
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