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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE CPEAHETo o0IIero oopa3oBaHus pazpadboTaHa
HAa OCHOBE TIOJIO)KEHMM U TpeOoBaHUN K pe3yJbTaTaM OCBOCHUS OCHOBHOM
oOpazoBarensHOM TporpamMmebl, TipeactaBieHHbpx B PI'OC COO, a Takke ¢ yuéToM
dbenepanbHON paboueld mporpaMmbl BocmHTaHuWs W KoHIENIuu TmpernogaBaHus
yueOHoro mpeamera «@Pu3nka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
denepanuu, peaiM3yoInX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

[Iporpamma 1o ¢uszmke ornpeaenser o0s3aTelIbHOE MPEAMETHOE COJEpKaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIHOCTh M3YYEHUS TEM W PA3EIIOB
y4eOHOTO TpeaMeTa C y4E€TOM MEKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3CH,
JIOTHUKU y4eOHOro mpolecca, BO3pacTHbIX ocoOeHHocTel oOyuatonuxcs. [Iporpamma
1o ¢u3nKe JaET MPEACTABICHHE O LIEJIAX, COJIepKaHUU, OOIIEH CTpaTeruu 00y4deHus,
BOCIIUTAHUS U Pa3BUTHs O0y4YaIOMIMXCSA CPEACTBAMHU yueOHOTO mpenMera « Du3nkay
Ha yriayOJaEéHHOM yPOBHE.

N3yuenue kypca pu3uku yriry0JIEHHOTO yPOBHS MO3BOJISIET PEATM30BaTh 3aa4n
npodecCUOHaNbHON OPUEHTAIINH, HAITPABJICHO Ha CO3/IaHME YCIOBUH JIJISl POSIBIICHUS
CBOMX MHTEIUICKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM Ka)IbIM O0YyYarolmuMmcs,
KOTOpbIE HEOOXOJIMMBI A MPOJOJDKEHHsS O00pa3oBaHUs B  OpraHu3alusax
npoeCCUOHAIBHOTO  00pa30BaHMsl MO PA3IUYHBIM  (PU3UKO-TEXHUUYECKUM U
WHXXEHEPHBIM CIECIIUATIBHOCTSIM.

B nporpamme mo ¢gusuke onpenenstorcs miIaHupyeMble pe3yabTaThl OCBOCHUS
Kypca (u3MKu Ha YpPOBHE CpeJHEro oOmero oOpa3oBaHUs: JHYHOCTHBIE,
MeTanpeIMeTHbIe,  MOpeaAMeTHble (Ha  yriyOnéHHom  ypoBHe).  Hayuno-
METOJI0JIOTHYECKOM OCHOBOM sl  pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METarpeJMETHBIM W TPEIMETHBIM pe3yJbTaTaM OOyYaroIIMXCsS, OCBOMBIINX
nporpaMmy 1o (U3UKe Ha YPOBHE CpeaHEero o0Iero oopa3oBaHus Ha yriayOJéHHOM
YPOBHE, SIBJIAETCS] CUCTEMHO-IEATEIIbHOCTHBIM MOIXOI.

[Iporpamma 1o Gpu3MKe BKIIOYAET:

IJIaHUPYEMBbIE pPe3yJIbTaThl OCBOCHUS Kypca PU3KUKHU Ha yriayOJEéHHOM YpPOBHE, B
TOM YHCJIC TIPEIMETHBIC PE3YJIBTATHI TIO T0JIaM 00YUYEHUS;

coziep kanue yueoHoro npeameta « Dusmka» Mo rojgaM 00ydeHusI.

[Iporpamma 10 ¢uU3MKE HMEET TMPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOYUX MPOrPaAMM.

[Iporpamma 1o (u3uKe HE CKOBBIBAET TBOPYECKYH0 WHUIIMATUBY YUUTEICH U
MPEAOCTAaBISIET BO3MOKHOCTHU Ui peaIM3alliK Pa3IMYHbIX METOANYECKUX MOIXO0B
K TpernojaBaHui0 (U3WMKA Ha YriayOJEHHOM YpPOBHE TPH YCIOBHUH COXPaHEHUS
00s3aTEIbHON YacTH COJEPKaHUsI Kypca.

®du3rka Kak Hayka o HanOoJsiee OOIIMX 3aKOHAX MPUPO/IbI, BBICTYIAsl B KAUECTBE
y4eOHOTO MpeaMeTa B IMIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ] B CHUCTEMY 3HaHUUN 00
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okpyxaromeM wmupe. lIkonbHBI Kypc QU3MKH — CHCTEMOOOpa3yrolui AJis
€CTECTBEHHO-HAYYHbBIX yUYE€OHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIeKaAT
B OCHOBE IMPOLIECCOB W SIBICHUN, HM3y4aeMbIX XHMHEH, Ouonoruei, pusmueckoi
reorpaueii u actpoHoMuel. Mcnonb3oBaHue U aKTUBHOE IPUMEHEHUE (PU3NYECKUX
3HAHUU OMPEIENNIIO XapakTep W OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUH B
cdepe IHePreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOIYYSHHUS HOBBIX MAaTEPHUAJIOB C
3aJaHHBIMU  CBoiicTBamH. M3yueHuWe (QU3MKM BHOCUT OCHOBHOWM BKJIag B
dbopMUpOBaHHE  €CTECTBEHHO-HAy4YHOM KapTUHBI MHpa OOydwaromierocs, B
(opMUpOBaHNE YMEHUI IPUMEHITH HAyUHBI METO/] TIO3HAHUS NP BBIIIOJIHEHUU UMHU
y4€OHBIX HCCIIEA0BAHNM.

B ocHOBY kypca ¢u3MKH Ha YpOBHE CpPEIHEr0 OO0IEro 0oOpa3oBaHUs MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COJECPKUT MaTepual U3 BCEX pa3leioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cooTBETCTBUM C HEW Marepuan Kypca (QU3MKH
o0BeaUMHEH BOKPYT (U3HUecKuX Teopuil. Benynmm B kypce siBisieTcst GopMHpOBaHUE
IIPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanusi NPeaosaracT HCIOJb30BaHUE
TYMaHUTAPHOTO MOTEHIHaIa (PU3UUECKON HAyKH, OCMBICIICHHE CBSI3U PA3BUTHUSA
(GU3HMKY ¢ pa3BUTHEM OONIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U
HKOJOTHYECKUMHU MTPOOJIEMaAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc Qusuku yriyOJ€HHOTO YpOBHS
IIPEAINOoaraeT 3HakKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTHMYECKHX
IIPUJIOKEHUN U3YUYEHHBIX TEOPHUM U 3aKOHOB. [Ipy 3TOM paccMarpuBaroTcst Ha ypOBHE
oOLIMX MpEACTaBICHUI U COBPEMEHHbBIE TEXHUUECKHE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea »skonocusayuu peanuszyercs IIOCPEACTBOM BBEICHUS 3JIEMEHTOB
COJIEpKaHUsl, MOCBSIIEHHBIX 3KOJOTHYECKUM IpobJieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C PAa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takke OOCYXIEHHs NpodiieM
PalMOHANBHOTO MPUPOIOTIOIB30BaHUS U SKOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHME coO/epKaHUsl TIPOTpaMMbl 1O (PU3HKE JOHKHO OBITH MOCTPOEHO Ha
NPUHLIAIIAX CHUCTEMHO-JEATENIBHOCTHOIO TMonaxona. Jis gusuku peanusanus 3THX
NPUHLIUAIIOB 0a3upyeTcss Ha MCIOJB30BAHUU CAMOCTOSITEIBHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JieHcTBYIONIETO (pakTopa yueOHoro npoiecca. s yriy0i€HHOro ypoBHs
— 3TO CHUCTEMa CaMOCTOATEIBHOTO YYEHHYECKOIO HKCIEPUMEHTA, BKIIIOYAIOIIETO
(GpOoHTaNIbHBIE YYEHUUECKHUE ONBITHI IPU U3yUYE€HUH HOBOTO MaTepHaa, JabopaTopHbIe
paboThl u paboThl mpakTukyma. [Ipm 3TOM BO3MOKHBEI JiBa CrHoco0a peanu3aiuu
¢duznyeckoro npakTukyma. B mepBom ciayyae mpakTHKyM MPOBOAMUTCA JIMOO B KOHLIE
10 u 11 xmaccoB, auOO MOCe MEPBOr0 M BTOPOIO MOJYTOAUWNA B KaXKJIOM U3 3THUX
KjaccoB. Bropoil cmoco® — 3TO wuHTerpanusi pabOT MpakTUKyMa B CHCTEMY
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71a00paTOpHBIX pabOT, KOTOPbHIE MPOBOJATCS B MPOLIECCE U3YUEHUS pas3zelia (TeEMBb).
[Tpu 3ToM o paboTamMu MpakTUKyMa MOHUMAETCSI CAMOCTOSITEIbHOE UCCIIEIOBAHUE,
KOTOpPO€ TPOBOJUTCS MO PYKOBOJCTBY CBEPHYTOro, OO0OOIMIEHHOTO BHIa 0e€3
NOIIArOBOM MHCTPYKIUH.

B nporpamme no gusuke cucremMa yueHU4eCKOro SKCIIEPUMEHTA, Ja00PaTOPHBIX
paboT U MpaKTHKyMa IMpeicTaBiIeHa eUHBIM NepeuyHeM. BrIOop TeMaTtuku i 3THX
BUJOB YUYEHHYECKHMX TMPAKTUYECKUX PAOOT OCYIIECTBISETCS  Y4YaCTHUKAMU
00pa30BaTENBHOTO MPOIIECCa UCXOIS U3 OCOOCHHOCTEHN MOYPOYHOTO TUIAHUPOBAHUS U
ocHauleHus: kaOuHeta ¢u3uku. Ilpu 3TOM  OOecneumBaeTcss  OBJa/JECHUE
OOy4arolMMHUCS yYMEHMSIMH TPOBOJUTH IMpsIMBIE M KOCBEHHBIE H3MEpPEHUS,
UCCIICIOBaHMSI 3aBHUCHUMOCTEH (DU3MUECKUX BEJIMYMH U TOCTAHOBKY OIIBITOB I10
POBEPKE MPEIIOKEHHBIX TUIIOTE3.

Bonblioe BHUMaHue yAenseTcsl PelIeHUI0 pacyETHBIX M KaueCTBEHHBIX 3a/ad.
[Tpu 3TOM 111 pacYETHBIX 3a7a4 MPUOPUTETOM SBIIAIOTCA 3a7auu C SIBHO 33JaHHON U
HESIBHO 3a/laHHOM (DU3MUECKON MOJEINbI0, TO3BOJIAIOIIME MPUMEHATh HU3YUCHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK HM3 OJHOTO paszfelia Kypca, TaK M HHTErpupys
IPUMEHEHHE 3HAHUW W3 Pa3HbIX pa3aenoB. [l KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCA 3a7laHKsl HA 00bACHEHUE/TIpe/ICKa3aHle IPOTEKaHUsl (PU3NUECKUX SIBICHUN
U TIPOLIECCOB B OKPY’KaIOIIEH KU3HHU, TpeOyrolue BbIOopa (pU3nueckoi MoJenu A
CUTYaIluH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBUu ¢ TpeboBanusimu @I'OC COO k MaTepHalbHO-TEXHUYECKOMY
o0ecrieyeHnto y4eOHOro npouecca Kypc GU3MKu yriayOJaEHHOTO YpOBHS Ha YpOBHE
cpenHero oOmiero o0pa3oBaHHsS JOKEH U3y4aThCs B YCJIOBHUSX MPEIMETHOTO
kabuHeTa. B kabuHeTe (GU3UMKM JOHKHO OBITH HEOOXOAWMOE J1abopaTopHOE
00OpyIOBaHUE NIJIsl BHITMOJHEHUS YKA3aHHBIX B TIpOrpaMMe MO (U3HKE YIYCHHUECKUX
OMBITOB, JIAOOPATOPHBIX PadOT U PadOT MPAKTUKyMa, a TAKXKE JEMOHCTPALMIOHHOE
obopy1oBaHHE.

JleMOHCTpallMOHHOE ~ 00OpyJaoBaHHE (OPMUPYETCS B  COOTBETCTBHHU C
OPUHLIAIIOM  MHUHUMAQJIbHOM  JOCTaTOYHOCTHU M OOECHEeYMBAaET  IOCTaHOBKY
MEPEYUCIICHHBIX B TMporpaMMe 10 (HU3MKe KITIOYEBBIX JIEMOHCTpAIUi s
UCCIICIOBAaHMSI ~ M3yYaeMbIX  SBICHHH W  TPOIECCOB, OMIUPUYECKHX U
(byHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHoe oOopyaoOBaHHWE [JIi YYEHHYECKUX TPAKTHYECKUX padoT
dbopMupyeTcs B BUIC TEMAaTUIECKUX KOMIUIEKTOB U 00E€CTIEYUBAETCS B pacu€Te OHOTO
KOMIUIEKTa Ha JABYX oOydJaromuxcs. TemaTtndeckue KOMIUIEKTBHI J1aOOPaTOpHOTO
00Opy/IOBaHUSl JOJDKHBI OBITHh TOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIh30BaHUU
aHAJIOTOBBIX M LHU(POBBIX MNPUOOPOB, a TaKKe KOMIIBIOTEPHBIX H3MEPHUTEIbHBIX
CUCTEM B BUJIE ITUGPOBBIX J1ab0paToOpHil.

OCHOBHBIMU LIEJISIMU U3Yy4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:



dbopMHpoBaHUE UHTEPECa U CTPEMIICHUS O0YHAIOIINXCS K HAYYHOMY U3YYEHHIO
IPUPOJIbI, PA3BUTHE X UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJE MO3HaHUS U (HOPMHUPOBAHHE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa W3YYEHHUS OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHUe YMEHHIN OOBSICHITH SIBICHUS C MCIOJB30BAHMEM (PU3UYECKUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE TPEACTaBICHUNH O poiu GU3UKKA [ Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cdepax Oyaymieit mpodeccrnoHanbHOM
NEeSATEIbHOCTH, CBA3aHHBIX C (PU3HKOI, MOATOTOBKA K JaldbHENIIEMY OOYYEHHIO B ’TOM
HaIpaBJICHUMU.

JlocTmxeHne 3THX Lejeil oOecreynBaeTcsl PELICHUEM CIEeIyIOIMX 337ad B
npouecce U3yueHus Kypca (U3UKU Ha ypPOBHE CPEIHETO 00I1Iero 00pa3oBaHus:

NpUOOpPETEHNE CUCTEMBbI 3HaHU 00 OOHMX (PU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSX, BKIIOYAsT MEXAHUKY, MOJEKYJSIPHYIO (DU3UKY, SJIEKTPOJIUHAMUKY,
KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPO(U3UKH;

(dbopMupOBaHHE YMEHUI NPUMEHATh TEOPETUUYECKUE 3HAHUS JIJIsi OOBSICHEHUS
dbuznyeckux SBICHUM B TPHUPOAE WM [ NPHUHITHS NPAKTUYECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUs Pa3IUYHbIX 337a4 C SIBHO 3aJJaHHON (PU3nyecKon
MOJIEIbIO, 3a/ay, IOAPa3yMEBAIOLIUX CaMOCTOSITENIBHOE CO3JaHue (PU3NUYEeCKOn
MOJIEJIN, aJICKBATHOM YCIIOBUSM 33/1a4, B TOM YHCJIE 3a]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMAaHUE (PU3NYECKUX OCHOB U MPUHLIUIIOB IEUCTBHS TEXHUYECKUX YCTPOICTB
Y TEXHOJOTUYECKUX MPOLECCOB, MX BIMSHUS HA OKPYKAIOIIYIO CPELY;

OBJIAJICHAE METOJlaMH CaMOCTOATEJHOTO IUIAHWPOBAHUS M  IPOBEACHUS
(bu3nYECKUX SKCIIEPUMEHTOB, aHAJIM3a U UHTEPIpEeTalui UHPOpMAaLIUU, OTIpeAeTICHUS
JIOCTOBEPHOCTH MOJyYEHHOI'O PE3YNIbTATA;

CO3JaHHE YCIOBUM JMJI1 pa3BUTHUS YMEHHU MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOM JIESATEIILHOCTH;

pa3BuTHE MHTEpeca K cepaM NpodhecCHOHATBbHON AesITeIbHOCTH, CBA3AHHOM C
bU3HUKOIA.

B cootBerctBum ¢ TpedoBanusiMu ®I'OC COO yriy6i€HHbIN YPOBEHb U3yUYEHUS
ydyebHoro mnpeamera «®dusukay Ha ypoBHE cpeaHero o0iero o00pa3oBaHUS
BBIOMpAeTCss OO0YyYalolMMHUCS, IUJIAHUPYIOIIUMH TPOJAODKEHHE 00pa3oBaHUsl IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYSCKOTO TIPOQUIIS.

Ha wusyuenue ¢usuku (yriayOn€HHBIN ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus otBoauTcst 340 yacos: B 10 knacce — 170 yacoB (5 yacoB B HEJIENI0), B
11 xmacce — 170 yacoB (5 4acoB B HEJEIIO).
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[Ipemyaraemeiii B mporpamMme 10 (GU3MKE TEpeYeHb JIADOPAaTOPHBIX U
MPAKTUYECKUX pabOT SBIACTCS PEKOMEHIOBAHHBIM, YUYWTEIh JIETAET BBIOOP
MPOBENCHMUSI JTAOOPATOPHBIX pabdOT W OMBITOB C YYETOM HHAWBUAYATHHBIX
O0COOCHHOCTEH 00yJaroIuXCsl.



COJEP KXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO NMO3HAHUS NPUPOABI.

®duzrka — pyHmameHTagbHas Hayka o mpupoje. HayuyHblii MeTO] MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEpUMEHT M Teopus B Tpoliecce MO3HaHWs mpupoabl. HaOmroneHue u
IKCIIEPUMEHT B (DU3HKE.

Croco0b1  u3MepeHuss (PU3NUECKUX BEIWYWH (AaHAJIOTOBBIE W IH(POBHIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuil  ¢u3nueckux  BeduuuH  (abcoiioTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (QpuU3MUECKUX SBJICHUNH U MPOLIECCOB (MarepualbHasl TOYKA,
aOCOJIIOTHO TBEPIIOE TEJO, WCaTbHAS KUJIKOCTh, UACANbHBIN T'a3, TOUYEUHBIN 3apsih).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb 1 MmecTo dhuszuku B opMUpPOBaAaHUU COBPEMEHHON HAYYHON KapTUHBI MUPA,
B MIPAKTUYECKOU JIEATEIILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHne cuiibl TOKA U HaIPSKEHHS B LIEMU MOCTOSHHOTO TOKA MPH MTOMOIIU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO ¢ IMdpoBoii sadoparopueit mo Qusuke. [Ipumepsl uzmepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pa3zgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BeKkTop MaTepuaibHOM TOYKH, €ro TPOCKIMU Ha OCH CHUCTEMBbI
KoopauHat. Tpaekropus.

Ilepemelniienne, CKOpPOCTh (CpemHsie CKOPOCTh, MTIHOBEHHAs CKOpPOCTb) U
YCKOPEHUE MaTepHaJIbHOM TOUYKHM, HMX MPOEKIMU HAa OCH CHUCTEMBbl KOOPJAUHAT.
Clio)keHue nepeMenIeHN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHSI U MYTH MaTepHalIbHON TOYKH OT BPEMEHU M HX
rpaduky.

CBobOonHOE TMajieHue. YCKOpeHHe CBOOOAHOrO TMajaeHus. JIBrkeHue Terna,
OpOIIIEHHOTO TMOJI YIJIOM K TOPU30HTY. 3aBHUCUMOCTb KOOPJWHAT, CKOPOCTU U
YCKOPEHHS MaTEepPUATILHON TOYKH OT BPEMEHU M BX TpaduKy.



KpuBonnHeitHoe nBukeHne. [[BUyKeHre MaTEpUaIbHON TOYKH MO OKPYKHOCTH.
YrnoBas w  nwWHEWHas ~ ckopocTh. llepwoxy w  wactora  oOparieHwus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KAacAaTEIbHOE (TaHM€HUMAIbHOE) M IIOJIHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHE MPOLECCHI:  CIHUJIOMETP,
JBUKEHUE CHAPSIOB, LEMHbIE, IIECTEPEHYATHIE U PEMEHHBIE TIEpeIaul, CKOPOCTHBIE
JTUQTHL

Jemoncmpayuu.

Mopenbs cucteMbl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Crioco0bI uccIeI0OBaHMsl IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEeHHe MrTHOBEHHOM CKOPOCTH.

[TpeoOpa3zoBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HabOmtonenue JnBuKEHHsI Tesa, OpOIIEHHOTO IMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE ITyTEH, TPACKTOPUNA, CKOPOCTEN IBMXKEHHS OJTHOTO U TOTO K€ Tea B
Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3yueHne HEpaBHOMEPHOTO [BHKEHHSI C LIEJIbIO ONpENeSIEeHUsT MIHOBEHHOMU
CKOPOCTH.

N3mepenne yCKOpeHUs NpU MPSMOJIMHEWHOM PABHOYCKOPEHHOM JIBHXKEHHH I10
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BpPEMEHHM MpPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne yckopeHus cBOOOJHOTO MajeHUs (PEKOMEHI0BAaHO HCIIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3yuenue ABuKEeHUS Tena, OpOIEeHHOr0 ropu30HTaANIbHO. [IpoBepka runoressl o
IIPSAMOM NMPOIOPLMOHAIBHON 3aBUCUMOCTHA MEXKY JAJIbHOCTBIO IT0JIETA U HAYaIbHOU
CKOPOCTBIO TeJa.

W3yueHue HABWKEHHMS Tella IO OKPYXKHOCTH C TOCTOSSHHOM 10 MO0
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepuoa OOpallleHruss KOHUYECKOr0 MasTHHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.

IlepBbpii 3akoH HproroHa. MHepumanbsHble cuctemsl oTcuéra. [IpuHumn
otHocuTenbHOCTH [anunes. HewnepuuanbHble cucTeMbl OTcuéra (ONpeieseHue,
TIPUMEPHI).



Macca tena. Cuna. [IpyHiun cynepno3unum Cuil.

Bropoi 3axkoH HproTOHa 111 MaTepUanbHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAIICHTHOCTh TPABUTALIMOHHON U MHEPTHOMN
MAacCCBl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOHOTO TAJEHUS OT BBICOTHI HAJ
MOBEPXHOCTHIO IUIAHETHI U OT Teorpaduveckoil MupoThl. [IBukeHne HeOECHBIX Tell U
uX cyTHUKOB. 3akoHbl Kemepa. [lepBasg kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUKyIIErocs ¢ yCKOPEHUEM.

Cuina tpenusi. Cyxoe TpeHue. Cuia TpeHHs CKOJIBKEHUS U CHJIA TPEHUS TOKOSI.
Koadduruent tperus. Cuna cOnpoTUBICHUS MIPH JBUKEHUH Tela B KUAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABUKEHHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuia Apxumena.

TexHu4ecKue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOJUINITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jemoncmpayuu.

Habnronenue ABMKEHHUS TEl B MHEPLHMAIBHBIX M HEMHEPLUUAJIBHBIX CHCTEMAaX
OTCYETA.

[IpyHLIMTO OTHOCUTEIBHOCTH.

KaueHune nByX UMIMHAPOB WJIM IIAPOB pPa3HOM Macchl C OJWHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPIUATBHOU CUCTEMBI OTCUETA.

CpaBHEeHME PaBHOJCUCTBYIOUIEH MPUIIOKEHHBIX K TETy CHJI C MPOU3BEACHUEM
MAaccChl TeJla Ha €r0 YCKOPEHHE B MHEPLUAJIbHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHUKAIOLIUX B PE3YJIbTAaTE B3AUMOEHCTBHS TEI.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NMOABEME U MTA/IEHUH.

L{eHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne paBHOACHCTBYIONIEH CUJT TpU JBUMXKEHUU OpyCcKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCMMOCTH BpPEMEHU JBUXKEHHS Opycka IO
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MAcChl.

HccnenoBanrie 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

N3yueHue ABUKEHUS CUCTEMBI TEJl, CBSA3aHHBIX HUTBIO, MEPEKUHYTOM Yepes
NETKuit OJIOK.

N3mepenne koddduiiieHTa TPEHUs IO BEIMYMHE YTI0BOTrO KoddduimeHTa
3aBucuMocTy Frp(N).



HccnenoBanue ABUKEHUs OpyCKa MO HAKIOHHOM IMJIOCKOCTH C TMEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

W3ydenne nBUKEHUsS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpHoe Teno. lloctynmarenbHoe M BpamaTelibHOE JIBUXKEHUE
TBEPAOro Tena. MOMEHT CHIIbI OTHOCUTENBHO OcH BpaleHus. [1nedo cuibl. CroxxeHue
CWJI, IPWJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxecTu Tena.

Y ciioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TunYHOE PaBHOBECHE.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKHE TMPOLECCHI: KPOHIITENH,
CTPOUTENIbHBIA KPaH, peMIETUaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

Y cioBUsI paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanne yciioBAM paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAIICHUS.

KoHcTpynpoBaHHe KPOHIITEWHOB U PACUET CHII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TeJIA, UMEIOLIET0 IUIOIIAb OIIOPHI.

Tema 4. 3akonbl cOXpaneHusn 6 MexaHukxe.

NMnysibc MaTepralbHOW TOYKH, CHCTEMBI MATEPHAIBHBIX TOYeK. LleHTp macc
CUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBH>KEHUU LIEHTPa Macc.

HMMmyJibCc CHIIBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

MoMeHT wummynbca MarepualibHOW TOYkH. lIpencraBneHune o coxpaHeHUU
MOMEHTA UMITYJIbCa B HEHTPAJIbHBIX MOJIAX.

PaGora cumbl Ha MaloM M Ha KOHEYHOM IepeMerieHuH. I 'padudeckoe
npecTaBiIeHUe padbOThl CHIIBI.

MonHOCTb CUIIBI.

Kunernueckass »Heprusi MaTepualbHOW TOUkM. Teopema 00 W3MEHEHUU
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.

[loTeHnIManbHBIE W HENOTEHLMalbHbIE CHibl. lloTeHnManbHas dHEprus.
[ToTenmnuanpHas 3HEprusi ynpyro aehopMHpOBaHHON Tpy)uHBL. [loTeHnmanbHas
DHEPIUs Tela B OMHOPOJIHOM IPAaBUTALIMOHHOM noJie. [loTeHnnanpHas 3HEpTys Tea B
IPaBUTAIIMOHHOM TOJie OJHOPOAHOro Iapa (BHYTpM M BHe Mapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HETIOTEHIMAIBHBIX CHUJI C U3MEHEHHEM MEXaHUYECKOW 3HEpruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTUU.

VYnpyrue u Heynpyrue CTOIKHOBEHUSI.
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VpaBHenue bepHymnmu and uacanbHOM KUIKOCTH KAaK CIEICTBUE 3aKOHA
COXPAHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIBUKEHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (UTYPHOE KaTaHHUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTY CHUJIBI.

W3meHeHne 3HepTuu Tea Mpu COBEPILICHUN PabOTHI.

B3anmHble TmpeBpallleHHs] KUHETUYECKOM W NOTEHUUAIBbHOW DJHEPTUM MpHU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH NTPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3mepenune nmiybca Teiia o TOpMO3HOMY ITyTH.

W3mepenune cuiibl TSI, CKOPOCTH MOJENH 3JIEKTPOMOOUIIS U MOIIHOCTH CHJIBI
TATH.

CpaBHEHVE N3MEHEHMS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHeHUs! UMITYJIbCA IIPU YIIPYTOM B3aWMOJICUCTBUU.

M3MepeHne KHUHETUYECKOM SJHEPTUU TeJIa [0 TOPMO3HOMY IIYTH.

CpaBHEHHE U3MEHEHHMS MOTEHIMAIbHOW >HEPrUU MPYKUHbI C pabOTOM CHIIBI
TPEHMUSL.

Onpenenenue pabOTHl CHIIBI TPEHUS NpPU JABWKEHUM Tela IO HAKIOHHON
IIJIOCKOCTH.

Pazgen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU MeopUl.

OCHOBHBIE MOJOXKEHUSI MOJEKyIsIpHO-KMHeTH4Yeckot Tteopuu (MKT), wux
onbITHOE o0ocHOBaHME. Juddy3usa. bpoyHoBckoe ABMxKEHHE. XapaKTep ABMKCHUS U
B3aUMOJECHUCTBUS YaCTULL BelIeCTBA. Moaenu CTpOEHHUs ra30B, KUJIKOCTEW U TBEPABIX
Tel U 00BSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE ATUX Mojened. Macca u pa3Mepsl
Mmouiekyl (atomoB). KonnuectBo BemectBa. [locTositHHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ wu3Mmepenus. Illkana
temneparyp Llenbcusi.

Mogenb uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU: YaCTULIbI T'a3a
JIBHXKYTCSI XaOTUYECKHU M HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AoOcosoTHas
temneparypa (mkana temmnepatyp KenbBuna). 3akoH [lambrona. M3omporiieccel B
UJCalbHOM Ta3e C IIOCTOSHHBIM  KOJIMYECTBOM  BemlectBa. [ 'paduyeckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n30bapa.
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CBs13b MEXY TABIICHUEM U CPEIHEN KNHETUYECKOM YHEPTHUEN MOCTYMATEIBHOTO
TEIJIOBOTO  JBWKEHUS MOJIEKYJ MJAEaJbHOrO ra3a (OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU UACATBHOIO ra3a).

CBsi3b a0COJIIOTHOW TeMIlepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeaHEl
KMHETUYECKOW SHEPrUuel MOCTyNaTeIbHOIO TEMIOBOIO IBUKEHUS €€ YACTHII.

TexHn4eckrue yCTpOMCTBA W TEXHOJIOTUYECKHE MPOLECCHL: TEPMOMETP,
OapomeTp, MoTyYeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHNS YaCTHL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Buieoponuk ¢ 3anuchi0 peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Juddysus xxuakocTen.

Mogens onsita llTepHa.

[IpuTsIKEHNE MOJIEKY L.

Mopenu KpucTamIn4ecKuX peeToK.

HabGnronenue u vcciie1oBaHuE U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne 1mporecca YCTaHOBICHHMS  TEIUIOBOTO  PAaBHOBECHUS  IIPU
TEIJIO00MEHE MEXTy TOpSUYEil U XOJIOTHOM BOJIOM.

N3yyeHue W30TEPMUYECKOTrO Ipolecca (PEeKOMEHJIOBAHO HCIIOJIb30BAaHUE
uudpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3ydenne nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T/]) cucrema. 3amaHue BHEMIHUX YCIOBHM s
TEPMOJMHAMUYECKON CHCTEMbl. BHelmHne u BHyTpeHHHE napamerpbl. llapameTpsl
TEPMOJUHAMHYECKON CHCTEMbI KaK CPEJIHUE 3HAYEHUS BEJIUYMH, ONKCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hawano  tepmoanHamuku. CaMmonpou3BobHAs  pejakcanus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopenb uaeanbHOro ra3a B TepMOJMHAMHUKE — CUCTEMA YPAaBHEHUI: YpaBHEHUE
MenpneneeBa—Kianeiipona ¥ BBIPaXXEHUE [JII BHYTPEHHEHM DSHEPTUMU. Y CIOBUSA
MPUMEHUMOCTH 3TON MOJICJIN: HU3KAsI KOHLIEHTPAIXs YaCTUIl, BRICOKME TEMITEPATYPBI.
BripaxxeHue 111 BHyTPEHHEN SHEPTMU OJJHOATOMHOI'O UECAJIbHOIO ras3a.

KBa3ucratnueckue u HeCTaTUIECKUE MPOIIECCHI.

DnemenTtapHas pabota B TepMoanHamMuke. Beruucienue paboTel mo rpaduky
npoiiecca Ha pV-auarpamme.
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Tenmonepenaya  kKak  croco0 M3MEHEHUS BHYTPEHHEU SHEpPruu
TEPMOJUHAMHYECKOW  CHCTeMBbl  0e3  coBeprieHusi  paborel.  KonBekmws,
TEIUIONPOBOHOCTD, U3TyUYCHHE.

KommuectBo TemnoTel. TemmoéMkocTh Tena. YaelbHas MW MOJIIpHas
TETJIOEMKOCTH BEIIECTBA. Y paBHEHUE Maiiepa. Y genbHas TeIioTa CropaHus TOILUIMBA.
Pacuér komuuecTBa TerIoThH IpH Terutonepeaade. [loustre 06 agnadbaTHoM mporiecce.

[lepBbIi 3aKOH TEPMOJIUHAMUKHU. BHYTpeHHsAs sHeprHsi. KOoanyecTBo TemIoThl U
paboTa Kak Mepbl U3MEHEHUS! BHYTPEHHEW SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3aKk0H TEpMOJUHAMUKH JJIsi PABHOBECHBIX MPOLIECCOB: UYE€pEe3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKOW CHCTEMBI MPOXOJIUT €IUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopo# 3akOH TEpMOJMHAMUKH ISl HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOKHO
nepesaTh TeIUIOTY OT 0oJiee XOJIO0JHOro Tella K 0oJjiee HarperoMy 0e3 KOMIIEHCAINH
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[TpunHIUIBI 1eCTBUS TErIOBBIX MaruH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE AacCIeKThl HCMOJIb30BAHUSA TEIUIOBBIX ABUraresieil. TeminoBoe
3arpsAi3HEHUE OKPYKAIOLIEH CPEJIbI.

TexHuueckne yCTPOWCTBA M TEXHOJIOTHYECKUE MPOUECCHI: XOJOJUIbHUK,
KOHJIUIIMOHEP, AW3EIbHBIA W KapOIOpaTOpHBIM JBUrateld, mapoBas TypOuHa,
MOJyYEHUE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALMUSA «TEIUIOBBIX» OTXOHOB C
UCIIOJIB30BaHUEM TEIUIOBOTO HAcOCa, YTHJIM3alUs OMOOPraHWYECKOrO TOTUIMBA IS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpauuu.

N3MmeHeHne TeMiepaTypsl Py aIuadaTUueCKOM paCIIUPEHUH.

Bo3nymHoe orauso.

CpaBHeHHE yAETbHBIX TEIIOEMKOCTEH BEIIECTB.

CniocoObl M3MEHEHUSI BHYTPCHHEH YHEPTUH.

UccnenoBanne agunabaTHOTO Ipoliecca.

KomnbroTepHble MOAEIH TEIUIOBBIX JIBUTATEIICH.

Yuenuueckuii 3kcnepumenm, nabopamopusie padomaslt, nPAKMUKYM.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEIIECTBA.

UccnenoBanue annabaTHOTO Ipoiiecca.

N3ydyeHne B3aMMOCBA3M DHEPTUU  MEXKMOJEKYJSPHOTO B3aUMOJCUCTBUS U
TeMIIEpaTypbl KUTIEHUS KUJKOCTEH.

Tema 3. Acpecammnwie cocmosanusn eeuyecmea. @azoevie nepexoowl.

[TapooOpa3zoBanue u koHAeHCanus. Vcmapenue u kumenue. Y aenbpHas TerioTa
napooOpa3oBaHus.
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HacelleHHble 1 HEHAChIIIEHHbIE Tapbl. KauecTBeHHAs: 3aBUCUMOCTD IIOTHOCTH
W JIaBJICHWS HACBIIIEHHOTO IMapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BEMa
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUSI OT JABJICHUS B AKUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe teno. Kpucramimueckre u amopdHbie Tena. AHU30TPOIUS CBOMCTB
KpuctajuioB. IlmaBieHne W Kpuctaimm3anusa. YJenbHas TEIUIOTa ILIABJICHMS.
CyOmmmarnwsi.

Hedbopmaru tBEpmoro Tena. Pactsokenne u cxkarue. Cnur. Moayns FOnTa.
[Ipenen ynpyrux nepopmariuii.

TemnmoBoe pacIIMpeHue KUIKOCTeH M TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacumimpeHrue. AHFapMOHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEHIECTBA KaK MPUUYMHA
TEIJIOBOTO paclliupeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B PazoBbIX MEPEX0ax.

YpaBHeHue TerIoBoro OagaHca.

[ToBepxHocTtHOoe HatspkeHne. KodhUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsapusie gBiaeHus. J[aBiaeHHE MOJ UCKPUBIEHHOM MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHn4ecKkue yCTpOMCTBa U TEXHOJIOTHUYECKHUE ITPOLECCHI: KUAKUE KPUCTAILIBL,
COBpPEMEHHBIE MaTEPUAIBL.

Jemoncmpayuu.

TernnoBoe pacmMpeHue.

CBONCTBa HACBIIICHHBIX apOB.

Kunenune. Kurienue nmpy noHM>KEHHOM JTaBJICHUM.

N3mepenune Cuiibl MIOBEPXHOCTHOIO HATSKEHUS.

OnbITHI ¢ MBUIBHBIMU TIEHKAMMU.

CwmaunBaHue.

KanuisipHblie siBIICHUS.

Mopaenan HeHBIOTOHOBCKOM JKHUIKOCTH.

CriocoObl M3MepeHuns BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenne mansix aedopMarimid.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIAKOCTEM.

N3mepenue yaenpHON TENI0ThI IUIABICHUS JIb/A.

N3y4yeHne CBOMCTB HACBILIEHHBIX IIAPOB.

N3mepenne aOCONIOTHONW BIIQXXHOCTH BO3AyXa M OIIGHKa MAacChl TMapoB B
ITOMEIICHUH.

N3mepenne kodppuimeHTa NOBEpXHOCTHOTO HATSKEHHUS.

N3mepenne moayns FOxra.
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HccnenoBanre  3aBUCUMOCTH  AeopMallMd  PE3MHOBOrO  obOpasia  OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznea 4. daekTpoanHamMmuka.

Tema 1. dnekmpuueckoe no.e.

DIeKTpU3alusl Tel U €€ NpOsBICHHUs. OJEKTpuueckui 3apsn. JlBa Buaa
DNEKTPUYECKUX  3apAnoB. IIpOoBONHMKH, [HMAJIEKTPUKA UM ITOJXYNPOBOJHUKH.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi. 3aKOH COXPAHEHUs IEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsaabl. 3akoH Kymnona.

DIeKTpudecKoe nose. Ero aeicTere Ha 3JIEKTPUUYECKHUE 3aPSAbI.

Hanpsok€HHOCTh  2nekTpudeckoro  mojia.  [IpoOuwiii  3apsan.  Jlunuu
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJis. OJHOPOAHOE AIEKTPUUECKOE TMOJIE.

[IOTEHIHAIBHOCTL  AJIEKTPOCTATUYECKOrO TOJIsA. Pa3HOCT NOTEHUMAIOB U
HanpsbkeHue. [loreHnumaneHas dSHeprus 3apsaa B JIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHnman smekTpocTaTudeckoro mnoss. CBs3b HaNpPsLDKEHHOCTU MOJS U Pa3sHOCTH
NOTEHUHUAJOB Il 3JEKTPOCTATUYECKOro Mojis (Kak OJHOPOJHOTO, TaK U
HEOHOPOJIHOTO).

[IpyHIMT CynepNO3ULNN dIEKTPUIECKUX TOJIEH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apspkeHHOM cdepsl. [lone
PaBHOMEpPHO 3apsDKEHHOro 1o o0béMy 1mapa. Ilome paBHOMepHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JNHHMA HanpsDKEHHOCTH 3THUX MOJNEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMDIEKTPpUKY B QJIEKTPOCTATHYECKOM TTouie. [uanexkrpruueckas NpoOHUIIAEMOCTh
BEILIECTBA.

Kongencarop. DneKTpOEMKOCTh KOHAEHCATOPA. IDIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCaTOpa.

[TapannenbHoe COeNMHEHHE KOHIEHCATOpOB. llociemnoBarenbHOE COEIMHEHUE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

JIBrokeHue 3apsKEHHOW YaCTULBI B OTHOPOJHOM DJIEKTPUUYECKOM I10JIE.

TexHuueckue yCTpOHWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: DBJIEKTPOCKOIL,
AIIEKTPOMETpP,  AJIEKTPOCTaTHYECKas  3alluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Baun ne ['paada.

Hemoncmpayuu.

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTUH.

Mopnens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.
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YCTpOUCTBO U ICUCTBUE KOHAECHCATOPA MIOCTOAHHONW U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTh AJIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUION[AAM TUIaCTHH,
PaCCTOSIHUS MEXKTy HUMU U JUAJICKTPUUECKON MTPOHUILIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsaKa U pa3psika KOHJIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

O1ieHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HaOnronenue npeBpanieHus SHEPruu 3apsHKEHHOTO KOHACHCATOpa B DHEPTHIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHnne npoTekaHus TOKa B LEMH, COAEPKaIIe KOHIEHCATOP.

Pacnpenenenre pa3HOCTH MOTEHIIUANIOB (HANIPSKEHUS) TIPU MOCIEA0BATEILHOM
COEMHEHUN KOHJEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyeckuil mox.

Cuia toka. [TocTosIHHBIN TOK.

VY coBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUYECKOro TOKa. FMIcTouHrKHM TOKA.
Hanpsoxenue U u 3J1C é&.

3akoH Oma 1J1d yyacTka IEenu.

DIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh CONPOTUBIICHUS OJIHOPOJHOTO
MPOBOJIHMKA OT €ro UIMHbI W IUIOHIAAW T[OMEPEYHOTO CEUYEHUd. Y AEIbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPAIUICIBHOE, CMEIMIAHHOE COCAUHEHHE MPOBOIHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpruueckux meneil. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIeHna.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBIAECIsAEMas Ha
pesucrope.

OJIC 1 BHyTpEeHHEE CONPOTUBIIEHWE MCTOYHHKA TOKAa. 3akoH OMa JJIsl TTOJTHOM
(3aMKHYTOHM) DdJEKTpUYECKON 1enu. MOIHOCT, HCTOYHUKA ToKa. KopoTkoe
3aMBbIKaHHE.

KonpgeHcarop B 11eru noCTOSSHHOTO TOKA.

TexHuueCcKHue yCTPOMCTBA U TEXHOJIOTUYECKUE TIPOLECCHI:  aMIIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK BJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepenune Cuiibl TOKa U HAMPSIHKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS ISl PE3UCTOPA, JIaMITbl
HaKaJIMBaHUS U CBETOAMO/A.

3aBUCHUMOCTh CONPOTUBJICHUS UWJIMHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJTOIIAH TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA OT CONPOTHUBJIEHUS MPU MOCTOSTHHOM
HaIpsKEHUH.
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[Ipssimoe uzmepenue 3/]C. KopoTkoe 3ambpikaHHe rajJbBAHUYECKOIO AJIEMEHTA U
OLICHKA BHYTPEHHETO COITPOTUBIICHUS.

Crioco0bl coemMHeHs] HCTOYHUKOB ToKa, DJ[C GaTtapei.

HccnenoBanre pa3HOCTH MOTEHLIHUAIOB MEXIY IMOIOCAMU HUCTOYHHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccenenoBanre CMEMIAHHOTO COSIMHEHNS PE3UCTOPOB.

N3mepenne yaenbHOoro COnpoTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKAa OT HANpsDKEHHUS U1 JIAMIIbI
HaKaJIUBaHMUS.

VYBenuueHnue npenesia u3MepeHus amnepMmerpa (BoJabTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Hccnenosanne 3apucumocty DJIC ralbBaHUYECKOTO AJIEMEHTA OT BPEMEHH IpU
KOPOTKOM 3aMBIKAHUH.

HccnenoBanre pa3HOCTH MOTEHUIHUAIOB MEXIY IMOIOCAMU HUCTOYHHUKA TOKA OT
CUJIBI TOKA B LIEIIN.

HccnenoBanre 3aBUCHMOCTH ITOJIE3HOM MOIIHOCTA MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

OJIEKTPUYECKAasi ~ MPOBOAMMOCTH  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOAUMOCTE TBEPABIX METAJIOB. 3aBUCHUMOCTH COIPOTUBJIEHUS METAJLUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYECKUd TOK B BakyyMme. CBOWCTBA JIEKTPOHHBIX IMyYKOB.

ITonynpOoBOIHUKMY. CobcTBeHHast u puMecHast POBOJANUMOCTh
NOJIyIpOBOAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJHUTAX. IJIECKTPOJUTHYECKAS IUCCOLUALIUS.
Onektponus. 3akonbl Dapajes I AIEKTPOIH3a.

DNeKTpUYEeCKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENIbHBIN pa3ps/I.
PaznuuHbie TUIIBI CAMOCTOSTENBHOTO pa3psaa. Monnus. [1nazma.

TexHuyeckue yCTporcTBa U NPAKTUYECKOE IPUMEHEHHE: Ta30Pa3psIHbIE JTAMIIHI,
ANIEKTPOHHO-JIy4YeBasi TpyOKa, MOJyIPOBOJHUKOBBIE MPUOOPHI: AMOJ, TPAH3UCTOP,
dboTOIMOA, CBETONNOM, TalbBaHWKA, padUHUPOBAHUE MEIH, BHITIJIABKA ATFOMUHUSA,
AIEKTPOHHAs MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii pa3psil ¥ MPOBOAMMOCTD BO3/1yXa.

CpaBHEHUE IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI IPOBOIUMOCTD AHO/IA.
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Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

HaGnronenue snexktpoiusa.

N3mepenune 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre 3aBUCUMOCTH COMIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JAHO/IA.

Pu3nyecKuil NPaAKTUKYM.

Crioco6b1 n3mMepennsi GU3NIEeCKUX BEIMYUH C MCIOJIB30BAHIEM aHAJIOTOBBIX U
U(POBBIX H3MEPUTETHHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBHIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTENIbHBIE TOTPEIIHOCTH H3MEPEHUN (PU3MUYECKUX BEIUYMH.
OneHka rpaHul] MOrpemHoCTeN.

[IpoBeneHre KOCBEHHBIX U3MEPECHUIA, HCCIICIOBAHNN 3aBUCUMOCTEN (PU3MUECKIX
BEJIMYMH, TPOBEPKA MPEIJIOKEHHBIX THUNOTE3 (BHIOOp W3 paldOT, OMHCAaHHBIX B
TEMaTUYECKUX pazjeniax «YUYEeHMUECKHH OHKCIEPUMEHT, JabopaToOpHbIE pPaboThI,
MPAKTUKYM ).

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca (pusuku yriryos€HHoro ypoBHs B 10 kinacce ocyniecTBiIsieTCs ¢
Y4ETOM  COJCPIKATENIbHBIX MEXIPEAMETHBIX CBsA3€H € KypcaMud MaTeMaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Mesicnpeomemmuvie noHamua, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SIBJICHUE, HAYyYHbIN (DaKT, TUIIOTE3a, PU3NYecKasi BEIUUMHA, 3aKOH, TEOPHS,
HaOJIOICHUE, AKCIIEPUMEHT, MOJEIMPOBAHHUE, MOJI€Nb, U3MEPEHHUE, MOTPEUIHOCTU
U3MEPEHUM, U3MEPUTENBHBIE TPUOOPHI, IU(PPOBas Tab0paTOPus.

Mamemamuka: penieHue cuctTeMbl ypaBHeHui. JIuneitnas ¢yHkuus, mapadorna,
runepOosna, ux rTpaduku U cBoiicTBa. TpuroHomerpuyeckue (QYHKIHH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEeKkTopsI
U WX TIPOEKIIUU Ha OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexanmdyeckoe IBIKCHHE B JKUBOW mpupoje, auddysus, ocmoc,
TEMJIO00OMEH J>KHUBBIX OPTaHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY’KAIOIICH Cpelbl,
yTWIM3aAIUsl OMOOPTaHMYECKOTO0 TOIIMBA JUIsl  BBIPAOOTKH — «TEIUIOBOW» U
AIIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSKEHUE W KalMWJUIIPHBIE SIBICHUSI B MPUPOJIE,
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumua: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEI[ECTBA, MOJISIpHAs Macca, MOJIyYeHHE HAHOMAaTepUaoB, TEIJIOBBIE CBOWCTBA
TBEPABIX TeJ, KUJIKOCTEH U Ta30B, JKUJKUE KPUCTAJUIBI, DJICKTPUYECKUE CBOWMCTBA
METaJUIOB,  JJIEKTPOJMTUYECKAs]  JUCCOLMAIMs,  rajbBaHUKA,  AJIEKTPOHHAS
MHUKPOCKOITHS.

T'eozpagpusa: Bna>xxHOCTH BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3zoBaHUE IBIKEHHUM C UCTIOIH30BAHUEM MEXaHU3MOB, YUET
CYXOTO U JKHUJIKOIO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMHU (KPOHILITEWH,
pemeéTyarble KOHCTPYKIIMH), HUCIOJIb30BAaHUE 3aKOHOB COXpPAHEHHS MEXAaHUKH B
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TE€XHUKE (TUPOCKOII, BOAOMET U IPYTHUE), IBUTATEIh BHYTPEHHETO CTOpaHus, MapoBast
TypOuHa, OBITOBOM  XOJNOIWIBHHUK, KOHAWIIMOHEP, TEXHOJOTUU  MOJyYEHHUs
COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCIE HAHOMATEPHUAJIOB, M HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3aIUTa, 3236 MJICHHUE JIEKTPOIPUOOPOB, ra30pa3psIHbIC JaMIIbI,
MOJIyITPOBOTHUKOBBIE TPUOOPHI, TAIbBAaHUKA.

11 KIIACC

Paznea 4. daekTpoanHamMmuka.

Tema 4. Maznummnoe noJe.

B3anmoeiicTBUE OCTOSIHHBIX MAarHUTOB U NMPOBOJHUKOB C TOKOM. MarHuTHoE
nosie. BeKTop MarHWUTHOM MHAYKIMH. [IpyMHIMO Cynepno3suuuy MarHUTHBIX ITOJIEH.
JIMvHUY MarHUTHOW WHAYKIHH.

MaruuTHoe Mojie NpPOBOJAHHKA C TOKOM (MPSAMOro MPOBOJHMKA, KAaTyIIKH U
KpyTroBOro BUTKa). OnbIT JpcTeaa.

Cuna Amriepa, €€ HarpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, e€ HanpaBiIeHUE U MOLYJIb. /J[BH)KEHHE 3apsyKEHHOM 4acTHUIIbI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

MarnuTHoe none B BemecTBe. deppoMarHeTuku, napa- 1 IMaMarHeTUKH.

TexHu4ecKue YyCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: IPUMEHEHHE
IIOCTOSIHHBIX MarHWTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, IEKTPOABUTATENb
Sxo0u, yCKOpUTENU 3JIEMEHTAPHbIX YaCTHULL.

Jemoncmpayuu.

KapTuHa nMHuil THAYKIMY MAarHUTHOTO TOJISI IOJIOCOBOTO U MOJAKOBOOOPAa3HOTO
NIOCTOSIHHBIX MarHuTOB.

KaptrHa nuHui MarHUTHOM MHIYKIHUH TOJIS JUIMHHOTO MPSAMOTO MPOBOAHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJAHMKA, KATYIIKH C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmoienue nBH>KeHUs IMyyKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMN NEHCTBUS 3JIEKTPOU3MEPUTEIBLHOTO PUOOPA MATHUTODIIEKTPUYECKON
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccenenoBanre MarHUTHOTO MOJIS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanre nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl Amrepa.

N3yuyeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHyKLIIMA Ha OCHOBE U3MEPEHUS CUIIbI AMITepa.
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Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBreHME 3IIEKTPOMArHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYKLIAH.
OJC wunaykuuu. 3akoH sieKTpoMarHuTHoW wuHAykuuu @apanes. Buxpepoe
anekTpuueckoe mnoie. Toku Dyko.

OJIC uHayKIMH B TPOBOJHUKE, JBIKYIIEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NunykTuBHOCTD. KaTyllika MHIYKTUBHOCTH B IIEMX MTOCTOSIHHOTO TOKA. SIBIeHue
camouHaykiuu. IJC caMOMHIYKIIUH.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpoucTBa U TEXHOJOTHUECKUE MPOLECChl: MHAYKIIMOHHAS TIEYb,
COJICHOWU/I, 3alllTa OT 3JEKTPU3AIMU TeJl IPU ABMKEHUN B MATHUTHOM T0OJI€ 3EMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUs 3JIeKTPOMAarHUTHOM UHTYKIIUU.

Uccnenoanne 3aBucumoctd IJIC MHAYKUMH OT CKOPOCTH H3MEHEHUS
MarHuTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tanenue MarauTa B alFOMUHUEBOM (MEeIHOMN) TpyoOe.

SIBneHNE CAaMOMHIAYKIIHUH.

Hccnenosanne 3aBucumoctd O/IC caMOMHIYKIIMM OT CKOPOCTH W3MEHEHUS
CHUJIbI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHYKIIAH.

OrnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

WccnenoBanue siBICHUS] CAMOUHIYKIIUH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHEpaTopa.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonunueckue kojeOanusa. KuHemaThueckoe W JIMHAMUYECKOE OIHCaHUE.
DHEPreTUuecKoe OMucaHue (3aKOH COXPAaHEHUST MEXaHWMYeCKOW sHepruu). BuiBoa
JTUHAMUYECKOTO OIMHMCAHUS TapMOHHYECKHX KOJEOAHWH M3 UX DHEPreTHYECKOrO U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Ammumutyna u daza konebanuid. CBs3b aMIUIUTYIbl KOJIGOAHUM HUCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepuonq u wyactora kosneOanuit. Ilepuon ManbiX CBOOOJHBIX KOJIeOaHUM
MaTeMaTU4ecKoro MasTHuka. I[lepmonm cBOOOMHBIX KoJ€OaHUN MPYKHHHOTO
MasiTHUKA.
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[Tonsitue o 3aryxarommx kosieOaHusAX. BbiHyXIeHHbIEe KojeOanus. Pe3oHaHc.
PesonancHass kpuBas. BrusHue 3aryxaHWss Ha BHI PE30HAHCHOM KpPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckne ycCTpOWCTBA U TEXHOJOTHMUECKUE MPOLECCHI: METPOHOM, YaChI,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

Habnrogenue HE3aBUCUMOCTH MepUoAa MalbIX KOJEOAHWH Irpy3a Ha HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KojieOaHUNW M 3aBUCHUMOCTU MEPHOJIa CBOOOTHBIX
KOJIE0aHUM OT COMPOTUBIICHUS.

HccnenoBanre KoneOaHWl Trpy3a Ha MAcCCUBHOM MpPYXKHUHE C UEIbIO
(bopMUpOBaHUA MIPEICTABICHUM 00 WeaIbHON MOJENIN NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU MPHU KoJeOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBaHue BbIHYKIECHHBIX KOJICOAHUM.

HaGmronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3mepenne mnepuojga CBOOOAHBIX KOJEOAHWNH HUTSHOTO U IPYKUHHOIO
MasiTHUKOB.

N3yueHue 3aKOHOB JBUKEHUS TeJa B X0/ KOJeOaHN Ha yIPyTroM MO/ABECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKMHHOM MAasTHHKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IBI 3aTYXAOMIUX KOJIEOaHUH.

HccnenoBanrie BRIHYKICHHBIX KOJIEOaHU.

Tema 2. dnekmpomacHumubple KOA€OAHUA.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KoJIeOaHUS B
ueanbHOM KosiebaTenbHOM KoHType. @opmyrna Tomcona. CBsI3b aMIUIUTYbI 3apsjia
KOHJICHCATOpa C aMILTUTYI0M CUJIbI TOKa B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM KOJIe0aTEIbHOM KOHTYE.

3aTyxaronme AIEKTPOMArHUTHBIE KOJieOaHus. BrinyxaeHHbIe
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHblii TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYAHOE U
NEICTByIOIIEeEe 3HAYEHHE CUJIbl TOKAa M HANpsDKEHHs TMpU  pa3nuyHou (opme
3aBUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LEMU CHUHYCOMJAIBHOIO MEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

UneanpHbiii  Tpanchopmarop. I[lpousBoacTBo, mepemadya U moTpediieHue
AIEKTPUYECKON SHEPTUH.
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DKOJIOTUYECKUE PHUCKM TIPU MPOU3BOACTBE dyekTpodHepru. Kynbrypa
VICIIOJIb30BaHUs JIEKTPOIHEPTUM B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: DBJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJEKTpONepeaay.

Hemoncmpauuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YacCTOThI CBOOOJHBIX KOJIEOaHUN OT MHIAYKTUBHOCTH U EMKOCTHU
KOHTYDA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOaHUIA.

['eneparop He3aTyXalOIUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopens 3JIEKTPOMarHuTHOTO Te€HEPATOopA.

BbIHYyX/I€HHbIE CUHYCOUJaIbHbIE KOJICOaHUS.

Pesucrop, kaTyika MHIYKTUBHOCTU U KOHJIEHCATOP B LIENIU IIEPEMEHHOI0 TOKA.

Pe3oHaHc 1npu  IOCIENOBATEIBHOM  COCAUHEHUH  PE3UCTOpA, KaTYyIIKU
VHJYKTUBHOCTHU U KOHJIEHCATOpA.

Y cTpoiicTBO U TpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopens THHUYN DIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA 4Yepe3 IOCIEA0BATENIbHO COEAUHEHHBIE
KOHJICHCATOP, KATYILIKY U PE3UCTOP.

HabGnrogenue 351eKTpoOMarHiTHOTO PE30HaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMAZHUNIHbBLE G0JIHDI.

Mexannueckue BOJIHBI, YCJIOBUS MX pacnpocTtpaHeHus. [lomepeuynsie u
IIPOIOJIBHBIE BOIHBL. [lepros, ckopocTh pacipocTpaHeHusl U JjMHa BOIHBL. CBOMCTBA
MEXaHUYECKUX BOJIH: OTpayKE€HUE, MpeIoMIIeHHEe, MHTep(hepeHIUs U AUPPAKIIHSL.

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

[ITymOBO€ 3arpsi3HEHUE OKPYIKAIOLIEH CPELbI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUSl M3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas oprieHTalMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIIEHUE, MOJspU3alius,
uHTephepeHIus 1 nudpakius.

[[Ixana >JE€KTPOMArHUTHBIX BOJIH. l[pUMEHEHHE SIEKTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagrookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: MY3bIKAJIbHBIC
WHCTPYMEHTHI, pajap, paauolpuéMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBU-neus,
yJIBTPa3BYKOBas IMATHOCTHKA B TEXHUKE U MEIULIMHE.

22



Hemoncmpauyuu.

OObpazoBaHue 1 pacIpOCTpaHEHUE MONEPEYHBIX U MPOOIBHBIX BOJIH.

KoneOGmromeecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HabmroieHue oTpakeHus ¥ NpeIoMIICHHUSI MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pEe30HaHC.

CBolicTBa yJbTpa3ByKa U €ro MIPUMEHEHUE.

Habro1eHue cBsi3u rpOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUIUTYAON U YaCTOTOU
KOJIeOaHMIA.

HccenenoBanre CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXEHHE, MPEIOMIICHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIIHS.

OOHapy>xeHue HHPPaKpacHOTo U yJIbTPapUOIECTOBOIO U3TYUCHUII.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3yyeHue napameTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnIMHENWHOE paclpoCTpaHEHUE CBETa B OAHOPOAHOM cpene. Jlyu csera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHbI oTpaxeHus cBera. [locTpoeHue uzoOpaxkeHUil B
riockoM 3epkane. Chepuueckue 3epkaa.

[IpenomieHue cBeta. 3aKOHBI MpETOMIICHUS CcBeTa. AOCONIOTHBIN TMOKa3aTelb
npesnoMieHuss. OTHOCUTENBHBIN IOKa3aTellb NpesioMieHus. [I0cTOSHCTBO 4acTOTHI
CBETA U COOTHOLIECHUE JUIMH BOJIH IIPU MEPEXOAE MOHOXPOMATUYECKOTO CBETA Yepes
IPaHULy pa3zAena IBYyX ONTUYECKUX CPEL.

Xop nyueit B npusme. Jucnepcus ceera. CioxxHblid cocTaB Oenoro ceera. L{Ber.

[lomHoe BHyTpeHHee oTpaxkeHue. lIpenenpHblli yros IOJHOrO BHYTPEHHETO
OTpaXEHUS.

Cobupatoiiye u paccenBarouye JMH3bl. ToHKas 11H3a. POKYCHOE pacCTOsSHUE U
ONTHYECKAas CHJIa TOHKOW JMH3bl. 3aBHUCHUMOCTHh (DOKYCHOTO pPACCTOSHUS TOHKOH
chepudecKkoil JIMH3bI OT €€ TeOMETPUM U OTHOCUTEILHOTO TTOKA3aTels MPETOMIICHUS.

®opmyJiia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xoxa Jyda, MPOLIEAIIEr0 JIMH3Y IOJ IPOU3BOJBHBIM YIVIOM K €€ TIJIaBHOU
ontuueckoi ocu. [locTpoeHre n300paxeHuit TOUKU U OTpe3Ka IPsIMOM B COOMPAIOIIINX
Y PacCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue mpubopel. Paspemaromias cnocoOHocTh. ['Ma3 kak omTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.
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BonnoBas ontuka. Matepdepenius ceera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HAOJFOICHUST MAaKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHOW KapTUHE OT ABYX
KOTEPEHTHBIX HCTOYHUKOB. [IprMephl KilacCHYecKux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. [Judpakuronnas pemérka. Y cloBue HaOIIOASHUS TIaBHBIX
MaKCUMyMOB TpU TMaJI€HUd MOHOXPOMATHYECKOTO CBeTa Ha JU(PaKIIMOHHYIO
PELIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLECCHI: OYKH, JyIa,
nepucKon, QoToanmapaT, MHKPOCKOMN, IPOEKIUOHHBIN ammapar, MTPOCBETICHUE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanrie NpeioMIIEHUS CBETA.

Habmrogenune nogHoro BHyTpEHHEro oTpakeHus. Mojiesib CBETOBO/IA.

HccnenoBanre xoa CBETOBBIX IYYKOB YEPE3 MIIOCKONAPAUICIIbHYIO IUIACTUHY U
IpU3MY.

HccnenoBanrie CBONCTB U300paKEHUH B JTUH3aX.

Mopenu MUKpocKoIa, TeJIeCKOona.

Hab6monenue natepdepennu cBera.

HabGnronenue BETOB TOHKUX IJIEHOK.

Habmronenune nudpakiinu ceera.

N3yuenue nuppakinOHHON pEeIETKY.

Hab6mronenue nudpakiimoHHOTO CIIEKTpA.

Hab6mronenue nucnepcuu cBera.

HabGnrogenue noasipu3anuu CBETA.

[IpuMeHeHue MOISIPOUIOB JIJIsl N3YUCHUSI MEXaHUYECKUX HANPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3MepeHune nokasaresns npesioMJIeHUs CTeKIIa.

HccnenoBanne 3aBUCUMOCTH (DPOKYCHOT'O PACCTOSTHUS OT BEIIecTBa (Ha mpuMepe
KUJKUX JINH3).

N3mepenne PoKyCHOro pacCTOSIHUS pacCEUBAIOIINX JIUH3.

[Tomy4yenune n300pakeHUsI B CUCTEME U3 IIOCKOTO 3epKaJia U JTUH3BI.

[Tomyuenune n300pakeHUsi B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIECKOMUYECKUX CUCTEM.

HaGmonenune nudpakuuu, nHTEphEpeHIIUN U TOJISIPU3aIuU CBETA.

N3ydenne noyisipu3aliii CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JUAJICKTPUKA.

N3yuenune nHTEpPEPEeHITNH JIA3ePHOTO U3ITyYCHHSI Ha IBYX IIETISX.

Habmronenne nucnepcun.

HabGmonenue u uccnenoBanue AMPPakIUuOHHOTO CIIEKTPA.

M3mepenue IMHbI CBETOBOW BOJIHBI.

24



[TonyyeHnue cnekTpa H3JIy4eHHUs CBETOAMOJA IMPU MOMOIIM IU(PAKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cieliHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHuIbl TPUMEHUMOCTH KJIAaCCUYECKOW MexaHHuKuU. [locTynatel cienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBall. [IpeodpazoBanus Jlopenua. ¥YcinoBue
NPUYUHHOCTU. (OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U
COKpAILIEHHUE JIJIMHBI.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTHUIIBI.

CBsi3p Macchl C PHEPrued M UMITYJIbCOM PENSTUBUCTCKONW YACTUIIBL. DHEPTHS
MIOKOSI.

TexHuyeckrue YyCTpPOWCTBA U TEXHOJOTUYECKUE TMPOIECCH: CITYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.

YyeHn4yeckuil IKCIIEPUMEHT, JIa00paTOpHbIE PaObOTHI, MPAKTUKYM.

OmnpeneneHre UMITYJIbCa U SHEPTUH PEIATUBUCTCKUX YacTHIl (1o ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBecHOE TEMIOBOE W3Iy4YeHHE (M3IIydeHHE aOCONIOTHO YEPHOrO Teja).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®dotoadpdext. Onwbitel A. I'. CroneroBa. 3akoHbl ¢oTodddexTa. YpaBHEHHE
OunmenHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBeTa (B 4aCTHOCTH, JIaBJIEHHE CBETA Ha A0COJFOTHO MOTJIOMIAIONTY O U
a0COJIFOTHO OTpakaroIlyto noBepxHocTh). OnwiTh [1. H. JIeGenena.

BosHoBbIE cBOMcTBa yactull. Bosnbsl ne bpoia. {nvHa BosHbL Ae bpoina u
pa3Mepbl 00JIaCTH JIOKAIM3allMK JIBIKYIIEHCS yacTuisl. KopmyckynsipHO-BOJIHOBOM
nyanusM. Judpakius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzMepeHuit B mukpomupe. COOTHOIIEHUS HEONpeAeTIEHHOCTEN
['eitzendepra.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: CIIEKTPOMETP,
dboTtosnemenT, (oromaTUMK, TYHHENBHBIA MHUKPOCKON, COJIHEUHas Oatapes,
CBETOAMO/.

Hemoncmpayuu.

®doTo3(PdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBIICHUS  MOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Gartapes.
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Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Hccnenosanue potopesucropa.

N3mepenne noctostHHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUO OT HAMPSIHKEHUSL.

Tema 2. @u3zuka amoma.

OnbITEl 1O HCCENOBaHUIO CTpoeHus aroma. [limanerapHasi Monenb aTroma
Peszepdopna.

[Toctynater bopa. M3nydenne u mornomnieHue GOTOHOB MPHU MEPEXOIE aToMa C
OJIHOTO YPOBHS 3HEPTUHU HA IPYTOM.

Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHn4eCKHe yCTPONUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: CIIEKTPAIbHBIN aHAIU3
(cieKTpocKoI), 1a3ep, KBAaHTOBBIN KOMIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopna.

Habnronenue IMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€PHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HabGmronenue mMHeyaToro crekTpa.

HccnenoBanne CHeKTpa pa3peEeHHOrO0 aTOMApHOIO BOJIOPOJAAa M U3MEPEHUE
nocrosiHHoi Punbepra.

Tema 3. Dusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxnonnas mozens sinpa ['eitzen6epra—Banenko. 3apsin sapa. MaccoBoe 4ncio
anpa. M3otormsl.

PanuoaktuBHOCTE. Anb(a-pacnaa. DIEKTPOHHBINA U TO3UTPOHHBIN OeTa-pacnai.
["'amMmma-uziyueHue.

3akOH pPaJMOAKTUBHOrO pacnaaa. PanvoakTUBHBIE HW30TONBI B IPUPOJIE.
CBoiicTBa HMOHU3UPYIOUIETO HW3JIy4YeHHs. BrusHHEe paJvOaKTUBHOCTH HA JKUBBIC
opranu3mbl. EcrecTBeHHblIi PoH n3inydenus. JJozumerpusi.

DHeprus CBA3U HYKJIOHOB B sJipe. Saepubie cuibl. Jlepekt Macchl sapa.

SAnepnbie peaknuu. Jlemenne u cunrte3 sAaep. AnepHele peaktopsl. IIpoGiemsr
YIPaBIIEMOT0 TEPMOSIICPHOTO CUHTE3a. JKOJIOTHUYECKUE ACTIEKThI Pa3BUTHS SIEPHOI
DHEPIETHUKH.

MeTtonpbl perucTpauy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIBHBIE  B3aUMOJECUCTBUA. bapHOHBI, ME30HBI M  JIENITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOJENb aApPOHOB.

@usuka 3a npenenamu CraHgapTHoW Mozaenu. TEéMHas Marepus U TEMHas
DHEPrusl.

EauHcTBO Pu3nueckoil KapTUHBI MUPA.
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TexHuyeckne yCcTpoMCTBa M TEXHOJOTMYECKHUE IMPOLECCHI: TO3UMETP, Kamepa
BunbcoHna, sinepHblil peakTop, TEPMOSACPHBIM peakTop, aToMHas 6omM0a, MarHUTHO-
pe30HaHCHask ToMorpadus.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanne paiioakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3yuyenune nmoriomeHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M ACTPOPUZUKH.

OTtanbl pa3BUTHS acTpoHOMUU. [IpUKIamHOE M MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpuMeHMMOCTh 3aKOHOB GU3HKK MJisi  OOBSCHEHUS TPHUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl  aCTpOHOMHUYECKHX HCCiaeqoBaHUN. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3mnoro HeGa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, MX BHUIUMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. McTouHuK sHeprun CoHIA U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEpUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Klacc —
CBETHUMOCTBY». 3BE3Mbl TIJIABHOM IMOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJISI 3BE3]] TTIABHOM IMOCIIEI0BATEILHOCTH. BHYTpeHHEE CTpOECHUE 3BE3 .
CoBpeMEHHBIE TIPEACTABICHHUS O MPOUCXOXKACHUU M 3BoJoIMK ConHUA U 3BE3I.
JTarml JKU3HU 3BE3.

Mineunbiii IlyTe — nHama I'amaktuka. Ilonokenwe u aBwxkeHue CosHia B
lNanaktuke. Tunsl ramaktuk. Paguoramaktvku u kBasapbl. YUEpHBIE ABIPBI B sIpax
rajakTHK.

Bcenennas. Pacimiupenue Bceenennoit. 3akon Xa0O0na. PazOeranue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHE.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepeménnbie mpo0aemMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HaOmronenust 3BE3HOr0 HeOA HEBOOPYKEHHBIM TJIA30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN NIJIs1 ONIPECIICHUsI TTOJIOKEHUSI HEOECHBIX 00ObEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1Ms CEeBEpHOro MoJyiapus U ipKue 3BE3/bI.

HaGmronenus B Teneckon JIyHbl, IUIaHET, TYMAHHOCTEH U 3BE3THBIX CKOIIJICHUH.

Du3nvecKuil NPAKTHKYM.

Cnioco0bl u3MepeHus: PU3NUECKUX BEJIMUYUH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX W3MEPUTETHHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTENIbHBIE TIOTPEIIHOCTH H3MEPEHUN (PU3MUECKUX BEITUYHH.
OueHka rpaHul NOTPEMIHOCTEN.
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[IpoBeneHre KOCBEHHBIX U3MEPEHUI, HCCIIEIOBAHUN 3aBUCUMOCTEN (PU3UUECKHUX
BEJIMYMH, TMPOBEpKAa MPEIJIOKEHHBIX THMOTe3 (BbIOOp M3 paboOT, OMHCAHHBIX B
TEMaTHYECKHX pas3feliax «YUYEeHHYECKHH HSKCIEPUMEHT, J1abopaTOpHBIE pabOTHI,
MIPAKTUKYM» ).

O6001maomee NOBTOPEHUE.

OO6o01menne W cucTeMaTH3alUs COJEp)KaHUsl pasfesioB Kypca «MexaHHKay,
«MonekymnsipHas Qu3uKa U TEPMOJUHAMUKAY, «DNEKTpoauHamMuKay, «Konebanus u
BOJIHBIY, «OCHOBBI CIIEIIUATBHON TEOPHH OTHOCUTEILHOCTH», «KBaHTOBas (usukay,
«INEeMEeHTBI aCTPOHOMUU U aCTPODUIUKIY.

Ponb ¢pu3nku u acTpOHOMUU B IKOHOMHUYECKOM, TEXHOJIOTMUECKOU, COIMAIbHON
U 3TUYECKOM chepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUU B
COBPEMEHHOMU HAay4YHOU KapTUHE MHpa, 3HAYCHUE ONUCATENIBHOM,
CUCTEMATU3UPYIOIIEH, O0BICHUTEIFHON U MPOTHOCTHYECKOW (YHKIMHA (U3HUeCKOn
TEOpHUH, POJib PU3NYECKON TEOpUHU B (POPMHUPOBAHUM MPEACTABICHUN O QU3nUecKon
KapTUHE MUpPa, MECTO (PU3NYECKOM KapTHUHBI MUpa B OOIIEM pPSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE.

MexnpeameTHbie CBSA3M.

N3ydenue kypca ¢pusuku yriryoaéHHOro ypoBHs B 11 kiacce oCylecTBiIsieTcs ¢
YYETOM COJAEPKATEIbHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMM MATEMAaTUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole nonamus, C6A3AHHbBIE C UYUEHUEM MEMO006 HAYUHO20
nO3HaHuA: SIBJICHUE, HAy4HbIN (DaKT, TUIIOTE3a, PU3NYecKasi BETUUMHA, 3aKOH, TEOPHS,
HaOJII0/IEeHUE, HKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, U3MEPEHHE, MOTPEIIHOCTH
U3MEPEHUI, U3MEpUTETbHBIE MPUOOPHI, IU(PPOBAs TaOOpaTOPHUSL.

Mamemamuka: pelICeHWE CHCTEMbl ypaBHEHUH. TpHUroHOMETpHUYECKHE
(GyHKLIHMU: CHUHYC, KOCHHYC, TAHI'€HC, KOTaHI'€HC, OCHOBHOE TPUTIOHOMETPUYECKOE
TOXKAECTBO. BEKTOpbl M MX INPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoanbie anemMeHTapHbIX (yHkuUi. [Ipu3Haku 1OMOOMS TPEYTrOJIHLHUKOB,
oTpeJieNIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: »>nexktpuyeckue SBICHUS B OKUBOM TpUpoie, KosieOaTenbHbIe
JNBW)KCHUS B JKMBOW MPUPOAE, OKOJOTMYECKHE PHUCKA IIPU  IPOU3BOJICTBE
DIEKTPOIHEPTUM,  IJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKalolleW  cpensl,
yJIbTPa3BYKOBas IMArHOCTUKA B MEJIUIIMHE, ONITHYECKUE SABJICHUS B )KUBOU NPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHaIN3.

TI'eocpagpua: marnuTHbIe TIONIIOCA 3EMIIH, 3aJI€KM MarHUTHBIX pya, GOTOChEMKA
3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonocun: TPUMEHEHUE IIOCTOSIHHBIX  MAarHuTOB, DJJEKTPOMArHHUTOB,
ANEKTpOoJBUTraTeNb SIKOOU, reHepaTop MEePEMEHHOTO TOKa, HWHIYKIHMOHHAs Ieyb,
JMHUAU DJIEKTPOIlepeay, 3JIEKTPOABUTATENb, PAaAap, PaAUONPHUEMHUK, TEJIEBU30P,
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anteHHa, Ttenepon, CBY-meub, ynbTpa3BykoBasi [UATHOCTHKA B TEXHUKE,
IPOEKIMOHHBINA ammapaT, BOJIOKOHHas ONTHKA, COJIHEYHas OaTapes, CIIyTHHKOBBIC
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHA.
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IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHS ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHLIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaThbl OCBOCHUSI yueOHOTO npenmMera «Dusukay A0IKHBI
OTpaxaTh TOTOBHOCTb W CIOCOOHOCTh OOYYalOIIMXCSl PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3HMIIMECH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEKICHWH,  COOTBETCTBYIOIINX
TpaJUIIMOHHBIM LIEHHOCTSIM POCCUICKOT0 00111€CTBa, paCIIUPEHUE 5 KU3HEHHOT'O OIbITa
M OIbITa JEATEJIBHOCTH B MPOLECCE pealu3aldd OCHOBHBIX HaIlpaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKJIAHCKOT0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YyYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX  OOIICUYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTH BECTHM COBMECTHYIO JICSITEILHOCTh B MHTEpPECAX TI'PaXKAAHCKOTO
oOIlecTBa, ydyacTBOBaTh B  CaMOYIpaBJIE€HUH B  00pa3oBaTelbHON
OpraHu3aluy;

e YMEHHE B3aUMOJICHCTBOBAThH C COLUAIIBHBIMUA HHCTUTYTaMH B COOTBETCTBUH C
uxX QYHKIUSMUA U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIHOCOOHOCTH OLICHMBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE
B JICATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy MyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOIICHUE K MHUPY, BKIIIOYasi 3CTETUKY HAYyYHOTO TBOPUYECTBA,
npuUcyIero (GU3n4ecKoil Hayke.

TPYAOBOI'0 BOCIIMTAHUSA:
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UHTEpEC K pa3iauuHbIM cdepam NpodhecCHOHATBHOW AESITEIbHOCTH, B TOM
YHClie CBS3aHHBIM ¢ (PM3UKOW M TEXHHKOW, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOp Oynaymiedt mpodeccuu M peaan30BBIBATH COOCTBEHHBIC KXU3HEHHBIC
IUIaHBL;

TOTOBHOCTh M CIIOCOOHOCTBH K 00pa30BaHUIO U caMOOOPA30BaHUIO B 001acTH
(bu3MKHN Ha IPOTSKEHUH BCEH KU3HU.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

C(OPMHUPOBAHHOCTb HKOJOTHYECKON KyJIbTypbl, OCO3HAaHHE IJI00AIBHOIO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYLIECTBICHUE IEHCTBUM B OKPYKAIOLIEH Cpeie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

pacIIMpEHNEe OIbITa JEATEIBHOCTH HKOJIOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (U3HKE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IIEHHOCTHM HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IPOIIECCE
u3ydeHUs: (U3UKUH OCYHIECTBIISITH IMPOEKTHYIO M HCCIEAOBATEIIbCKYIO
JESTENbHOCTh UHAUBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENLHO  (OpPMYyJMpOBaTh W aKTyallM3HpOBaTh  MpooIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JEITEIbHOCTH, 3aJ1aBaTh MMApAMETPbl M KPUTEPUH HX
JIOCTHXKCHUS,

BBISIBIIATH  3aKOHOMEPHOCTH U MNPOTHUBOPEYMSI B  PacCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh TUTAH pEIICHUsS MPOOJEMBbI C YUYETOM aHAIM3a UMEIOIIUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIESITETIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH;

KOOPJIMHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSX PEATHHOTO, BUPTYATBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJIQ/IETh HAYyYHOM TEPMUHOJOTHEH, KIIOYEBHIMU MOHITHSIMH M METOAAMHU
buznueckoil HayKu;
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BJIaJIETh HABBIKAMHU y4e€OHO-HMCCIIEI0BATEIbCKONW U MPOSKTHOM EATEIbHOCTH
B 00nactu (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB peIleHus 3a7a4 (U3MYECKOTO COACpKAHUsI, TPUMEHEHHUIO
Pa3IMYHBIX METOOB O3HAHUS;

BJIaJeTh BHUJIAMHU JEATEIBHOCTH [0 TIOJIYyYEHUIO HOBOTO 3HAHHS, €ro
UHTEPIIpEeTaluy, TPeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX
CUTyallusiX, B TOM YHCIE€ MPU CO3AaHUM Y4YEOHBIX TPOEKTOB B 00JacTU
buzukwy;

BBISIBJIATh [IPUYUHHO-CIICAICTBEHHBIE CBA3M U aKTyalu3upoBaTh 3ajaudy,
BBIJIBUTATh TUIIOTE3Y €€ PELICHHs, HAaXOIUTh apTyMEHTHI JUIs JOKa3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;
aHAIM3UPOBATh IMIOJYYCHHbIE B XOJE€ pEHICHHA 3aJaydl pe3yJIbTaThl,
KPUTHUYECKH OLEHUBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POpPMYIHpPOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPHU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETb MEPEHOCUTh 3HaHWs 1O (U3MKEe B MPAKTUYECKYI0 0O0JacTb
KU3HEICSATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora c nundopmanmueii:

BJIaJIeTh HaBBIKAMHU TOJIydeHHUs MHOpManuu (PU3NIECKOTO COMCpkKaHUS U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATh MOUCK, aHAJIU3,
CHUCTEMATHU3aIMIO U UHTEPIPETAMIO HH(GOPMAIIUU PA3IMYHBIX BUIOB U (POpM
MPEICTaBJICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CcpelacTBa HMH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJOTUA B  PEHICHUM  KOTHUTUBHBIX,  KOMMYHUKAaTHBHBIX U
OpraHU3allMOHHBIX 3a/1a4 C COOJII0ICHUEM TPEOOBAHUI SPrOHOMUKHU, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, MPABOBBIX U ATUIECKUX HOPM,
HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3UYECKOTO COAEpPKaHUS B PANTMUHBIX (opmaTax c
y4€TOM Ha3zHaueHus: HHPOpPMAIMU U IIEJCBOM ayJIUTOPUHU, BHIOUpas
ONTUMAJILHYIO0 (OPMY MPECTABICHUS U BU3yTU3aLIUH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

OCYIIECTBJIATH OOIIEHUE Ha YpoKaxX (PU3UKH U BO BHEYPOUHOU JIEATEITHLHOCTH;
pacrmo3HaBaTh MPEANOCHUTKA KOHQIMKTHBIX CHTyallMd W CMST4YaTh
KOH(JIMKTHI;
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pPa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHUS C HCHOJIB30BAHUEM
A3BIKOBBIX CPE/ICTB;

MMOHUMAaTh U UCIIOJb30BATh MPEUMYILECTBA KOMAHIHOW M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATUKY U METOAbl COBMECTHBIX JEHUCTBUIA C y4ETOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

MPUHUMATh [EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATH JEHUCTBUS IO €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUM,
pacnpeienarTh pojid ¢ y4€TOM MHEHHH Y4aCTHUKOB, 00CYXIaTh Pe3yIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJAO0T0 YYaCTHHUKA KOMAH/IbI B OOIIINIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IIPOEKThI, OLICHUBATh WJIEU C I[IO3UMLUHAM HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYWIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE HelCTBUSA
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYLIECTBIIATH MO3HABATENIbHYIO JAESATEIbHOCTh B 00JacTu
(GU3MKKM U aCTPOHOMHHM, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYIIMPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PEIICHHS] PACUETHBIX M KAueCTBEHHBIX
3aja4, IJIaH BBINOJHEHMUSI MPAKTHUYECKOM paboThl ¢ y4ETOM HMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;
JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO 3PYAULMH B 0OJACTH
(GU3MKK, TOCTOSHHO TMOBBIIATH CBOW 00pa30BATENbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTyallMsM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIaJICTh ~ HABBIKAMHU  TIO3HABaTEJbHOW  peduiekcur  Kak  OCO3HaHMS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPUEMBI pedIeKCUU ISl OLICHKU CUTYaIlMHu, BEIOOpAa BEPHOTO
pelieHus;
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e yMETh OICHMBATh PUCKH W CBOCBPEMEHHO NPUHUMATh PEHICHHUS TO UX
CHUKCHHUIO;

e TMPUHMMATH MOTHBBI M apryMEHTHl JPYyTUX TPU aHAIW3E PE3yJIhTaTOB
JIESTEIIbHOCTH;

e TPUHUMATH CeOsl, MOHMUMAsI CBOU HEJOCTATKH M IOCTOMHCTBA,;

e TMPUHUMATH MOTHBBI M apPryMEHTHl JPYyTUX TPU aHAIW3E PE3yJIbTaTOB
NEeSATEeTbHOCTH;

e TMPHU3HABATH CBOE MPABO U MPABO IPYTUX HA OIMTHOKH.

B mporecce AOCTHKECHHSI JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS IMPOTPAMMBI 10
dbusuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHusT y — OOydYaromuxcs
COBEPIIIEHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, TIPEATOIIaTr AFOIIHIA
c(hOpMHUPOBAHHOCT:

e CaMOCO3HAHHUS, BKJIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATBHOE
COCTOSIHUE, BUJIETh HANpPABJICHUS] Pa3BUTHS COOCTBEHHOW IMOIIMOHAILHOM
cdepbl, ObITH YBEPEHHBIM B ce0¢;

e CaMOPETYJIMPOBAHUS, BKIIOYAIONIIETO CAMOKOHTPOJbL, YMEHUE TPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIIOCOOHOCTH aIalTHPOBATHCA K
HMOIIMOHAJIBHBIM HU3MEHEHHUSIM W TMPOSIBISATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOUYAIOIICH CTPEMIICHHE K TOCTYDKCHHIO IEH U
yCHexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE ICHCTBOBATh, UCXOIS U3 CBOMX
BO3MOKHOCTEH;

e OMIIATHUH, BKIIOYAIOIIEH CTIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €ro MpPH OCYIIECTBICHHH OOIIECHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

e COIMAJHHBIX HABBIKOB, BKIFOYAIONIUX CITOCOOHOCTh BHICTPANBATh OTHOIIICHUS
C JpyTMMU JIOAbMH, 3a00TUTHCS, MPOSIBIATH HMHTEPEC M paspeniaTh
KOH(DIIUKTHI.

I[TPEAMETHBIE PE3YJIbTATDI

K xonity ooyuenus B 10 knacce npenMeTHbIE pe3yabTaThl HA YTITyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

e TMOHUMATh POJb  (PU3UKK B  DKOHOMUYECKOM, TEXHOJIOTHYECKOM,
AKOJIOTUYECKOM, COMATBHON M 3THYECKON cepax AesTebHOCTU YeoBeKa,
poJib U MeCcTO (PM3UKU B COBPEMEHHOW HAy4YHOW KapTUHE MHpA, 3HAYCHUE
OMMHCATENIbHON, CUCTEeMATU3UPYIOIIEH, O0BICHUTEILHON U MPOTHOCTUYECKOM
byHKIMHA (HU3NYECKOM TEOPUU — MEXAHUKH, MOJEKYJIpHOH (U3UKH H
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TEPMOJMHAMHUKH, poJib  (pu3nyeckod  Teopuu B (POPMUPOBAHUU
NpeCTaBICHUN 0 PU3NUECKON KapTHHE MUPAa;

pasnuyaTh YCIOBHUS MPUMEHHUMOCTH MoAeNel (HU3NIECKUX TEJl U MPOIECCOB
(siB7eHMIT): WHEpIMalbHAs CUCTEMa OTCYETa, abCOIIOTHO TBEPAOE TEIo,
MaTepuaibHas TOYKa, PABHOYCKOPEHHOE IBWXKEHHE, CBOOOJHOE IMaJeHuE,
abcomoTHO ympyras naedopmanus, abCOTIOTHO yHpyroe W abCOIIOTHO
HEYNPYro€ CTOJKHOBEHHS, MOJEIU Ta3a, JKUAKOCTH U  TBEPJIOrO
(KpUCTAIIIMYECKOT0) Teja, UACadbHbIA ra3, TOYCUHBIH 3apsj, OJHOPOIHOE
AIEKTPUUYECKOE MOJIE;

paznuyaTh YCJoBHUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PUBHYECKHUX
3aKOHOB, TIOHMMATh BCEOOMMU xapakTep (yHIAMEHTAIbHBIX 3aKOHOB H
OTPAaHUYEHHOCTh UCIIOJIb30BAHMUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSCHATh MEXaHUYECKHUE MPOIIECCHI U SIBICHHUS, UCTIONIb3YS
OCHOBHBIE  TMOJIO)KEHUSI WM  3aKOHbl  MEXaHMKH (OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JBWXECHHS, (OpMyJbl KHUHEMAaTHUKA PaBHOYCKOPEHHOTO
JBIDKCHUS, IpeoOpazoBaHus ['anuiiest 11t CKOPOCTH U TIepEMEIISHHUS], 3aKOHbI
Hprorona, nOpuHOMN OTHOCUTENBHOCTH [ 'anmmiies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKON IHEPIUH, CBS3b
paboThI CHJIBI C U3BMEHEHUEM MEXaHMYECKOW PHEPrUH, YCIOBUS PaBHOBECHUS
TBEPJIOTO TeJa), NMPU 3TOM HKCIOJIb30BATh MaTEMaTHUUECKOE BBIPAKCHUE
3aKOHOB, YKa3blBaTh YyCJIOBUSI TNPUMEHUMOCTH (PU3HYECKUX 3aKOHOB:
npeoOpazoBanuii ['anuiesi, BTOporo u TpeTbero 3aKkoHOB HbI0TOHA, 3aKOHOB
COXPAHEHHs] HMIYJbCa M MEXaHUYECKOM JHEPruH, 3aKOHA BCEMHUPHOIO
TATOTEHUS,

aHAJM3UPOBATh U OOBSCHSITH TEIUIOBBIE MPOIECCHl U SIBJICHUS, HCIOJIL3YS
ocHoBHble ToNokeHUsT MKT u  3akoHbl MoOJEKyJIsipHOW (U3UKH U
TEPMOJUHAMHUKN  (CBSI3b  NIaBIIGHUS MJACAIBHOTO Tra3a CcoO CpelHen
KMHETUYECKOW DJHEPIUEN TEIUIOBOTO JBHXKEHHUS M KOHIIEHTpPALMEHd €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KUHETUUECKOU DHEPTUen
TEIJIOBOTO JBWKEHUSI €ro 4YacTHull, CBS3b JABJICHUS HJCAIBHOTO Tra3a C
KOHLIEHTpALIMEW MOJIEKYJ M €ro TeMIIepaTypoM, ypaBHeHHUe MeHeneeBa—
KnanelipoHna, nepBblil 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUSI SHEPTUHU B
TEIUIOBBIX MPOIECCAX), IPU ’TOM HCIO0JIb30BATh MATEMaTUYECKOE BEIPAKEHUE
3aKOHOB, YyKa3blBaThb YCIOBHUS NMPUMEHMMOCTH YpaBHEHHsT MeHnaeneeBa—
KnanelipoHa;

aHAJTM3UPOBATh U OOBSCHATH JICKTPUUCCKUE SBJICHUS, UCTIOJIb3YsI OCHOBHBIC
MOJIOKEHHUS Y 3aKOHBI AJIEKTPOJMHAMUKY (3aKOH COXPAHEHHUSI DJIEKTPUUYECKOTO
3apsiga, 3akoH KyJsloHa, NOTEHHHMANbHOCTH JJIEKTPOCTATUYECKOTO MOJI,
MPUHLNI CYNIEPIIO3ULIMU DJIEKTPUUECKUX MOJIEH, IIPU 3TOM YKa3bIBasl yCIOBUS
NPpUMEHUMOCTH 3akoHa KysioHa, a Takke NpaKTUYECKH BaXKHBIE
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COOTHOILIEHHUs: 3akoHbl OMa g ydyacTka Lenu W s 3aMKHYTOU
aneKkTpudeckon nenu, 3akoH xoyns—Jlenna, npaBuna Kupxroda, 3akoHsl
Ddapajes AJis IEKTPOIN3a);

ONMUCHIBATh (DU3UYECKUE TPOLECChl U SBJICHUSA, HCIOJb3YsSI BEIUYUHBI:
MEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TE€a U CUCTEMBI TEIl, CUIA,
MOMEHT CWJIbI, JaBJIEHUE, NOTCHLIHAJIbHAA SHEPIUsi, KHHETUYECKAsl SHEPTus,
MEXaHUYeCKasi 3Heprusi, paboTa CHIbI, LEHTPOCTPEMUTEIHHOE YCKOpPEHHE,
CWJIa TSKECTH, CWIA YOPYrOoCTH, CWJIA TPEHUS, MOILIHOCTh, 3SHEPIrus
B3aMMOJICUCTBUS Tesa ¢ 3eMii€éil BOMU3U €€ MOBEPXHOCTH, SHEPTUs YIIPYTron
nedopmaliii IPY>KUHBI, KOJWYECTBO TEIUIOTHI, a0COJIOTHAs TeMIiepaTypa
Tena, paboTa B TEPMOAUMHAMUKE, BHYTPEHHSS DSHEPIrHUs HJICAIBHOIO
OJIHOATOMHOIO Ta3a, paboTa HI€aJbHOTO ra3a, OTHOCUTEIbHAs BIIAXKHOCTh
Bo3yxa, KIIJl maeasbHOro TEIUIOBOIO ABUIATEls; JJIEKTPUYECKOE IIOJIE,
HAIPSDKEHHOCTD  AJIEKTPUYECKOTO I0JIsI, HAINPSHKEHHOCTH IOJISI TOYEYHOI'O
3apsAia WIKM 3apsDKEHHOrO Iapa B BaKyyMe€ M B JMDJIEKTPUKE, MOTEHIUAI
AIEKTPOCTATUYECKOTO TMOJS, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYLIAS
CWJIa, CUJIa TOKa, HANPSIKEHHWE, MOIIHOCTh TOKA, JJIEKTpUYECKas EMKOCTh
IJIOCKOTO KOHJIEHCATOpa, CONPOTUBJICHUE  yYacTKa  LEeNH C
IIOCJIEIOBATEIbHBIM U NApaJUICIbHBIM COEAUHEHUEM PE3UCTOPOB, SHEPIUs
AIIEKTPUYECKOTO MOJs KOHAEHCATOpa,;

OOBSACHATh OCOOEHHOCTHU MPOTEKAHUS (PU3MUECKUX SIBJICHUN: MEXaHUYECKOE
JBUKEHUE, TEIJIOBOE JIBM)KEHHME YaCTHIl BEIIECTBA, TEIJIOBOE PaBHOBECHE,
OpoyHOBCKOE JBIKeHHUE, U dy3usi, ucnapeHue, KUIMeHue U KOHACHCAIINS,
IUIABJICHUE W KPUCTAJUIM3ALMs,  HANpaBICHHOCTh  TEIUIONEPEAAyH,
ANEKTPU3aLUs TeJl, 3KBUINOTEHUUAIBLHOCTh TOBEPXHOCTH 3aPSKEHHOTO
MPOBOJIHUKA;

IPOBOANUTH UCCIEIOBAaHUE 3aBHUCHUMOCTH OJHOM (PU3NYECKOW BEITUYHHBI OT
JIPYroi ¢ MCIOJIb30BAHUEM IPSMBIX U3MEPEHMM, ITPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaThb  pe3yJbTaTbl  IOJYYEHHOM  3aBUCHMOCTH
bu3MYecKuX BEJIMYMH B BHAE TpapuKoB € Y4YETOM  aOCOJIFOTHBIX
NOTPEUIHOCTEN U3MEPEHHM, JIeJaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIEIOBAHUS;
IPOBOAUTH KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BEIUYMH, MPU HTOM
BbIOMpaTh ONTHMAJbHBIA METOJA H3MEPEHHUs, OLCHUBATh aOCOIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: IUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3YyJIbTaTbl M JENaTh BBIBOJ O CTAaTyce NPEIJI0KEHHON
TUIIOTE3BI;

coOJII01aTh MpaBujia OE30MaCHOTO TPyJa MpH MPOBEJACHUM HCCIIEOBAaHUN B
paMKax yueOHOTro 3KCIEpUMEHTa, MPAKTUKYMa U y4eOHO-UCCIEJ0BATENbCKOM
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Y IIPOEKTHOM JIESITEIBHOCTHU C HUCIIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPONCTB U
1a060paTOpHOTO 00OPYIOBAHUS;

permath pacuETHBIC 3a]]a4M C SBHO 33JJaHHOM W HESBHO 3aJIaHHON (hU3HIECKON
MOJIEJIbIO: Ha OCHOBAHMM aHalM3a YCJIOBUS OOOCHOBBIBATH BBIOOD
¢u3znyeckoil Mojenu, OTBEYalolleld TpeOOBAHUAM 3aJadyM, IPUMEHATH
(dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAaThl (PU3UUECKUX TEOPHUM TIpU
WCITOJIb30BAaHUM MATEMATHYECKUX METOJOB PEIICHHs 3aJay, IPOBOIUTH
pacy€Tbl HA OCHOBAaHUM MMEIOIIMXCA JaHHBIX, AaHAJIM3UPOBATh PE3YyJIbTAThl U
KOPPEKTUPOBATH METOJBI PELICHUS C YUYETOM IOJTYYEHHBIX PE3YJIBTATOB;
pelaTh Ka4eCTBEHHbIE 3a/1auM, TPEOYIOIMe NPUMEHEHHs 3HAHUN U3 Pa3HbIX
pa3zenoB Kypca (pU3MKH, a TaK)Ke UHTErpalluil 3HAaHUHN U3 APYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 LMKJA: BBICTPAWBATh JIOTMYECKYI)  LIETIOYKY
pacCyXJI€HH C ONOpOM HA W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 1J1s1 OObSICHEHUSI OCHOBHBIX IPUHIUIIOB
paboTbl  M3MEPUTENbHBIX  NPUOOPOB, TEXHUYECKUX  YCTPOMCTB U
TEXHOJIOTHYECKHX MPOLIECCOB;

IPUBOJUTH PUMEPHI BKJIa/1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHUE NPOLECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBaTh M OLIEHUBATH IMOCJEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeATEIbHOCTH YEJIOBEKa, CBA3aHHON C (PU3NYECKUMHU MPOIeccCaMu, ¢ MO3ULUN
HKOJIOTUYECKON ~ O€30MacCHOCTH,  MPEACTABIEHUH O  palMOHaIbHOM
IPUPOAOIIOIB30BAaHNN, A TaKK€ Pa3syMHOM HCIIOJIb30BAHUM JOCTHUKEHUHN
HAyK{ U TEXHOJOTUH JJIs TaJbHEHIIEro pa3BUTHS YEI0BEUYECKOro O0IIEeCTRa;
NPUMEHATh pa3au4Hble CIOCOObl padoThl ¢ HH(OpManuen (GU3nYecKoro
COJEpKaHUs C  MCIOJb30BAaHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJOTHM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH JJIsl IOMCKA, NepepabOTKU U MPEIbsIBICHUS Y4eOHON U HAy4HO-
NOMyJIIpHOM ~ MHPOpMAaLMM,  CTPYKTYPUPOBaHUS M  HHTEpIpETaluu
uH(opMaIuU, TMOJYYEHHOH U3 PA3JIMYHbIX HCTOYHHKOB, KPUTHYECKU
aHaAJIM3UPOBATh MOJIy4aeMyl0 HH(OPMAIMIO U OLIEHUBATh €€ IOCTOBEPHOCTh
KAaK Ha OCHOBE MMEIOIIMXCS 3HAHWI, TAK MU HAa OCHOBE AHAJIM3Aa MCTOYHHKA
uHpopmanuu;

MPOSIBIISITH OPTaHU3AIMOHHBIE U MIO3HABATEIBHBIE YMEHUSI CAMOCTOATEIbHOTO
pUOOPETEHMS HOBBIX 3HAHUH B MPOLIECCE BHIMOTHEHUS TPOESKTHBIX U YYEOHO-
UCCIIEIOBATENbCKUX PadoT;

paboTaThb B TIpynme ¢ MCHOJHEHHEM pa3IMYHBIX COLUAIbHBIX pPOJEH,
IUTAHUPOBATh pabOTy TPYMIIbI, PAMOHAIBHO PACHPEENSITh AEATEIbHOCTh B
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HECTaHJAPTHBIX CUTYyalUsAX, aJCKBAaTHO OICHMBATh BKJIAJ KaXJIOTro U3
YYaCTHUKOB TPYMIIBI B PELICHHE paCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATh MOTHBAIMIO K Oyaymied mpodeccHOHANbHON MeSTENbHOCTH O
CIIEUUATBHOCTAM (PU3NKO-TEXHUYECKOTO IPOQHIIS.

K xonity obyuenus B 11 knacce npenMeTHBIE pe3yabTaThl HA YTITyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

MOHUMATh POJIb PU3MKHU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIIMAIbHON U
ITUYECKON cdepax AesATENbHOCTH YeJOBEeKa, poJib U MeCTO (U3UKU B
COBPEMEHHONW HAy4YHOM KAapTHHE MHPA, POJIb ACTPOHOMHUH B NPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M JAJbHEMIIEM HAay4YHO-TEXHUYECKOM pPa3BUTHH,
3HAYEHUE OIMCATENbHOM, CHCTEMaTU3UPYIOIIEH, OOBSCHUTENBHON WU
IPOTHOCTUYECKON (QYHKUMH (U3NYECKOM TEOpUM — 3JIEKTPOAMHAMUKH,
CHELIMAJIbHOM TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOM (U3UKHU, POJIb
¢u3nueckoil Teopun B (POPMUPOBAHUMU MPEACTABICHUN O (U3nYecKon
KapTUHE MHUpa, MECTO (PU3MYECKOM KApTUHBI MHpa B OOWEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE;

pasnuyaTh yCJIOBHsS MPUMEHUMOCTH MoJeNel (U3NYECKUX TET U MPOLECCOB
(s1BJ€HUIT): OJHOPOAHOE SJEKTPUUYECKOE M OJHOPOJHOE MArHUTHOE IOJIS,
rapMOHHUYECKHE KOJIeOaHHs, MaTeMaTUYECKUHd MAasTHHUK, UCaTbHBIN
NPY>KUHHBI MasgTHUK, TAPMOHUYECKUE BOJIHBI, UICAJbHBIN KOJI€OaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJIEJIEN aTOMa, aTOMHOTO s1/Ipa U KBAaHTOBOM MOJIENHN
CBETA;

paznuyatrh ycioBusi (TpaHUIbI, OOJACTH) MPUMEHHMOCTH (PU3UUECKUX
3aKOHOB, TMOHMMATh BCEOOWIMU XapakTep (yHIAMEHTAIbHBIX 3aKOHOB M
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh M OOBSICHATH AIIEKTPOMATHUTHBIE MPOLECCHl U SBJICHMS,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUSI W 3aKOHBI JJEKTPOJWHAMHUKH U
CHeUalbHOU TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsnaa, cuna Amriepa, cuna JIopeHua, 3aK0H dJIEKTPOMArHUTHOW MHIYKIIHH,
npaBuiio JIeHia, cBs3b 3/]C caMOMHAYKIMU B 3JIEMEHTE SJIEKTPUUECKOM 1IN
CO CKOPOCTBIO WM3MEHEHUS CHJIBI TOKAa, MOCTYJNAThl CIELHAIBHOM TEOPHUH
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBAaTh U OOBSICHATH KBAaHTOBBIE IMPOLIECCHl U SIBIICHUS, UCIOJIb3YsI
MOJIOKEHUS! KBAHTOBOM (u3MKM (ypaBHEHUE DUHIITEHHA 17151 poTorddexTa,
NEepBBIM M BTOPOM  moOcCTyjarel bopa, TPUHIMII  COOTHOILIEHUSA
HeonpenenéHHocte ['ei3enOepra, 3aKOHBI COXpPaHEHUsS 3apsSioBOTO U
MacCOBOTO YUCEJ U SHEPTHH B SJIEPHBIX PEAKIMIX, 3aKOH PAIMOAKTUBHOIO
pacmajna);
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ONMUCHIBATh (PU3UYECKUE TMPOLECChl U SBJIEHUSA, WCIHOJIb3YsSI BEIUYUHBI:
HaAMPSHKEHHOCTh  AJICKTPUYECKOTO TIOJS, TOTEHIMAN JJIEKTPOCTATUIECKOTO
MOJISI, Pa3HOCTh TMOTCHIIMAIOB, DJJIGKTPOABWKYINAS CHJIA, WHIYKITUS
MAarHUTHOTO TIOJISl, MAarHUTHBIA TMOTOK, cuia AMIiepa, HHIYKTUBHOCTD,
ANEKTPOJBIKYIIAST CHJIa CAMOWHAYKIIMH, DSHEPrusi MAarHUTHOTO TOJIsS
MIPOBOJHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, TTOJTHASI SHEPTHS, SHEPTHS
MTOKOSI CBOOOTHOM YaCTHIIBI, JHEPTUS M UMITYJIbC (POTOHA, MAaCCOBOE YHCIIO U
3aps AApa, SHEPTUS CBSI3H SJIPa;

OOBSCHSTH 0COOEHHOCTH MPOTEKAHUS buznuecKux SIBJICHUI:
AIIEKTPOMArHUTHAS WHIYKIUS, CaMOMHAYKIIUS, pPEe30HAaHC, MHTephEepeHIs
BOJH, Judpakmus, [AWCIEepCUs, TIOJTHOEC BHYTPEHHEE OTpPaXEHUE,
dbotoanekTpudeckuii 3pdekt (hororddexr), anbda- u Gera-pacnaasl saep,
raMmma-u3iaydeHue sjiep, pusnyeckue MPUHIMIBI CTIEKTPAIILHOTO aHallu3a U
paboTHI J1a3epa;

OTIPEJIEIISITH HANPABJIEHNUE UHAYKIIMM MarHUTHOTO T10JIs1 IPOBOJIHUKA C TOKOM,
cuibel Amnepa u cuiibl Jlopenna;

CTPOUTH U300pAKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€PKajioM, TOHKOU JIMH30M, U
pacCYUTHIBATh €r0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOIIOJIAralONUe AaCTPOHOMHYECKHE TOHSTHUS, TEOPHUH U
3aKOHBI JIJIS aHAIM3a U OOBSICHEHUS (DU3UIECKUX TIPOIIECCOB, TTPOUCXOISIINX
B 3BE3/1ax, B 3BE3MHBIX CHCTEMax, B MEXKTAJAKTHUCCKOW Cpeie; JABMKCHUS
HEOCCHBIX TEJ, DBOJIIOLMH 3BE3T M BeeaeHHOI;

MPOBOJIUTh  HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEJIMYHMH C
WCITIOJIb30BAHUEM MPSAMBIX U3MEPEHUMN, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATH PE3yJIBTATHI TIOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEIMYNH B
BUJIe TPaUKOB C YUETOM aOCOJIOTHBIX MOTPENTHOCTEH M3MEPEHUM, IeaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMUS;

MPOBOJUThL KOCBEHHBIC W3MEPEHUS] (PU3UUYECKHX BEIWYUH, TMPU OTOM
BBIOMpPATh ONTUMAJIBHBIA METOJ] W3MEPEHHMs, OIICHHBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIC IMTOTPEITHOCTH MPSMBIX B KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OTBITHI TIO MPOBEPKE MPEIIOKEHHONW THUIOTE3bI: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIU3UPOBATh
MOJIyYCHHBIC PE3yJIbTaThl M JeNaTh BBIBOJ O CTAaTyce MNPEJI0KEHHON
THIIOTE3bI;

OIMCHIBATh METO/IBI ITOTYYEHUS HAYIHBIX ACTPOHOMHYCCKUX 3HAHUM;
co0Jiro1aTh MpaBmiia 6€30MacHOr0 TpyJa MPY MPOBEACHUU HCCIETOBAaHUN B
pamMKax yuyeOHOT0 IKCIIEPUMEHTA, PAKTUKyMa M Y4eOHO-UCCIIeI0BATEIbCKON
Y TIPOEKTHOM JICSITEIbBHOCTHU C UCTIOIh30BAHUEM U3MEPUTEILHBIX YCTPONUCTB U
71a00paTOPHOTO 0OOPYAOBAHUS,
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peuaTh pacy€THbIE 3a/1a4M C SIBHO 33JIaHHOM U HESBHO 33JIaHHOM (pU3MUYECKOn
MOJIeJIbIO: HA OCHOBAHUM aHaJM3a yCJIOBUS BbIOMpATh (PU3NYECKUE MOJEIH,
OTBEYAIOIIWE TPEOOBAHUSAM 3a/ayd, TMPUMEHITh (POPMYJBI, 3aKOHHI,
3aKOHOMEPHOCTH W TMOCTYJIaThl (U3MUECKUX TEOPUH IMPHU HCMOJIb30BAHUU
MaTeMaTUYeCKUX METOJIOB peIIeHUsl 3ajady, MPOBOJUTh pacu€Thl Ha
OCHOBAaHMM HMEIOIIMUXCS  JaHHBIX, AHAIM3UPOBATh  pE3yJbTaThl WU
KOPPEKTUPOBATH METObI PEUICHUS C YYETOM MOJIYYEHHBIX PE3YyJIbTaTOB;
peraTh KaueCTBEHHBIC 3a7a4r, TPEOYIONUe MPUMEHCHUS 3HAHUA U3 Pa3HBIX
pasnenoB Kypca GU3MKH, a TAaK)KE UHTErpallui 3HAHUW U3 IPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIa: BBICTpPAMBATh JIOTHYECKYIO  LIETIOYKY
pacCyKJIeHUM C ONOpOM Ha U3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue SBICHUS;

UCITI0JIb30BATh TEOPETUUECKHE 3HAHUS JIJIs1 OOBSICHEHUSI OCHOBHBIX MPUHIIUATIOB
paboTbl  M3MEPUTENBbHBIX  OPUOOPOB, TEXHUYECKUX  YCTPOHUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHbBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, B O0BSICHEHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

aHAJIM3UPOBAaTh M OIICHUBATH IOCJIEACTBHUS OBITOBOM U MPOU3BOACTBEHHOM
NEeSATEIbHOCTH YEJIOBEKa, CBA3AHHON C (PU3NYECKUMH MPOIIECCaMU, C TO3ULIUN
HKOJIOTMYECKON  O€30MacCHOCTH,  MPEACTaBICHUH O  PalMOHAJIBLHOM
IPUPOAOIIOIB30BAHUN, A TAaKXKE€ PAa3yMHOM HCIOJIb30BAHUM JTOCTUKEHUI
HAyK{ U TEXHOJIOTUH Il TaJTbHEHIIIETO Pa3BUTHS YEJI0BEUECKOT0 OOIIECTRa;
MPUMEHSTh pa3Iu4HbIe CIOCOObI padoThl ¢ HH(OpMaluen (GU3NIECKoro
COJICp’)KaHMsI C  UCIOJIb30BAaHUEM  COBPEMEHHBIX  MH(OPMAIIMOHHBIX
TEXHOJIOTUWA, TMPU H3TOM HCIOJIb30BaTh COBPEMEHHbIC HH(POPMAIMOHHBIE
TEXHOJIOTUH JIJIs TIOUCKA, IEPepadOTKU U MPEIbBICHUS Y4eOHOW U Hay4YHO-
NOMyJIIpHOW ~ MHpOpMalUU, CTPYKTYPUPOBAHUS W HHTEPIPETAIlUU
uHhopMaIuU, TOJYYEHHOW U3 PA3JIUYHbIX MCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBaTh MOJYy4YaeMyl0 MH(QOPMAIMIO U OLIEHUBATH €€ JOCTOBEPHOCTh
KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHAJIM3a MCTOYHMKA
uHdopMaIuy;

MPOSIBIISATh OPTAHU3ALIMOHHBIEC U TIO3HABATEIbHBIE YMEHUS CAMOCTOSATEIIBHOTO
PUOOPETEHUS HOBBIX 3HAHUM B MPOIECCE BHITOJHEHUS MPOEKTHBIX U yUeOHO-
HCCIIeIOBATENIbCKUX paboT;

paboTatb B TpyINIe C UCHOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
MJIAHUPOBATH PAa0OTY TPYIIIbI, PAIIMOHATEHO PACIPEEIATh AEATEILHOCTh B
HECTAHIAPTHBIX CHUTYaIlUsIX, aJICKBATHO OIICHUBATh BKJIAJ KaXJIOro U3
YYaCTHUKOB TPYNIIbI B PEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

40



e TPOSIBIATH MOTHMBALMIO K OyAyuield mnpodeccHoHanbHON AEATENbHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHHUECKOTO IPOpuIIs.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVJIACC
KoaudecTBo yacoB
Ne HaumeHoBaHuUe pa3ieioB H TeM DJieKTpoHHbIE (U (PPOBBIE)
Konrposbubie IIpakTHyeckue
n/n NMPOrpaMmblI Bceero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pasgen 1. HAYYHBIA METO/I IIO3HAHUSI ITPUPO/IbI
1.1 HayuHbl1if MeTO1 TO3HAHUS IPUPOIBI 6 https://resh.edu.ru/subject/28/10/
Wroro mo pazneny 6
Pazgen 2. MEXAHUKA
2.1 Kunemarnka 10 1 https://resh.edu.ru/subject/28/10/
2.2 JnHamuka 10 https://resh.edu.ru/subject/28/10/
2.3 Craruka TBEpIOTO Tea 5 https://resh.edu.ru/subject/28/10/
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 https://resh.edu.ru/subject/28/10/
Wroro mo pazneny 35

Pasnen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKWUHETUYECKON TEOPUU 15 https://resh.edu.ru/subject/28/10/
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20 https://resh.edu.ru/subject/28/10/
33 ArperatHpie cocTosiHus BenecTBa. Da3oBwie 14 1 https://resh.edu.ru/subject/28/10/

' IePEXOJIbI

Hroro mo pazneny 49

Paznen 4. DJJIEKTPOJIUHAMUMKA
4.1 DIIEKTPUUYECKOE TT0JIE 24 https://resh.edu.ru/subject/28/10/
4.2 [ToCTOSIHHBIN 2JEKTPUUECKUIN TOK 24 https://resh.edu.ru/subject/28/10/
4.3 Toxu B pa3IuyHBIX Cpeaax 6 https://resh.edu.ru/subject/28/10/
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Hroro no pazneny

Pazgen 5. ®U3HUECKUI IPAKTUKYM

54

5.1 ®u3nyeckuil NpakTUKyM 16 16
Hroro no pazaeny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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11 KJIACC

Koan4yecTBO 4acoB
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/t Konrpouabnsie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
1.1 MaruutHoe nose 14 https://resh.edu.ru/subject/28/11/
1.2 DNIeKTpOMarHuTHasE MHIYKIUS 13 1 https://resh.edu.ru/subject/28/11/
Uroro no pazneny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
2.1 MexaHn4eckue KoneoaHus 10 https://resh.edu.ru/subject/28/11/
2.2 DNIeKTpOMarHuTHBIE KoJIeOaHus 15 https://resh.edu.ru/subject/28/11/
23 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 10 1 https://resh.edu.ru/subject/28/11/
' BOJIHBI
2.4 Ormruka 25 1 https://resh.edu.ru/subject/28/11/
Hroro no pazneny 60

Pa3nen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcnoBrl CTO 5 1 https://resh.edu.ru/subject/28/11/
Hroro mo pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynsipHo-BOJIHOBOH Ayann3m 15 https://resh.edu.ru/subject/28/11/
4.2 dusuka atoMma 5 https://resh.edu.ru/subject/28/11/
43 ®dur3uKa aTOMHOTO /1pa U dJIEMEHTapHBIX 5 https://resh.edu.ru/subject/28/11/
' YaCcTHI]
Hroro mo pazneny 25
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12 ‘ ‘ https://resh.edu.ru/subject/28/11/

Hroro no pazaeny 12

Pazgen 6. PU3UNUECKUI IPAKTUKYM

6.1 ‘ ®u3nyecKkuil NpakTUKyM 16 ‘ 16 ‘

Uroro no pazneny 16

Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE

Cucremaruzanus U 00001IeHne

71 IIPEIMETHOTO CO/IEP>KAHUS U OTIbITa 15
' JeSITEIbBHOCTH, IPUOOPETEHHOTO NPU

n3yueHnn Kypca ¢usuku 10 — 11 kmaccon

Hroro no pazneny 15

PesepBHoe Bpems 10

OBUIEE KOJIMYECTBO YACOB I10 170 4 16
I[TPOI'PAMME
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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