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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE CpeaHero oOIero ooOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHUM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM oOpaszoBaTeabHON mporpaMmbl, mpeactaBieHHbx B PI'OC COO, a
Takxke ¢ yd€roM ¢enepaibHONM pabodeil mporpamMMbl BocnuTanus W KoHuenuuu
npenojiaBanus yueobnoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3aIMIX
Poccuiickoit ~ ®denepauuy,  peanu3ylolUX  OCHOBHbIE  OOpa3oBaTelbHBIC
POTPaMMBlI.

[Tporpamma no ¢usnke onpenenser 00s13aTeIbHOE IPEIMETHOE COJepKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO NOCIIEIOBATENBHOCTh U3YUYECHHSI TEM U Pa3/EJIOB
y4eOHOTrO TpenMeTra C y4ETOM MEKMIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKKA y4eOHOro Tpollecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4YarolUXCA.
[Iporpamma mo ¢usuke Aa€T MPEACTaBICHUE O IENAX, COACP)KAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHUTaHUS M PA3BUTUA OOyYarOUIUXCS CpeACcTBaMU
yueOHoro npeamera «Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenue kypca Guzuku yriayOJEHHOTO YpOBHSI MO3BOJIIET pPeaiu30BaTh
3a/layu MPO(PECCUOHAIILHON OpUEHTAIlMU, HAMIPaBJICHO Ha CO3JaHUE YCIOBUM s
MPOSIBJICHUS] CBOUX MHTEIUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOyJaroluMcsi, KOTOpble HEOOXOAMMBI JJsi NPOAODKEHUs 00pa3oBaHUS B
opraHuzanusx npodeccHoHaTbHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIIEIIUATBLHOCTSIM.

B nporpamme 1o ¢usnKe ONpenensroTcs IUIAaHUPYEMBIE PE3yJIbTaThl
OCBOEHUS Kypca (PM3UKH Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus: TUYHOCTHBIE,
MEeTanpeIMeTHbIe, MpeaMeTHble (Ha  yriyOnéHHoM — ypoBHe).  HayuHo-
METOJIOJIOTUYECKOM OCHOBOW JUIsl pa3pabOTKu TpeOOBaHMN K JHUYHOCTHBIM,
METalpeAMETHBIM M TPEAMETHBIM peE3yJibTaTaM OOYYAIOIINXCS, OCBOMBIIHX
nporpaMmy 1o (QU3MKE Ha YpOBHE cCpeAaHero oOmiero oOpa3oBaHus Ha
yIIyOJIEHHOM YpOBHE, SIBIISIETCA CUCTEMHO-AESTEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gu3rke BKIIOYALT:

IJIaHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca GU3MKKM Ha yriyOJIEHHOM
YPOBHE, B TOM YHCIIE ITPEAMETHBIC PE3YJIbTATHI IO T01aM 00yUEHUS;

coJiep;kanue yueoHoro npeamera «dOusuka» 1mno rogam o0ydeHus..

du3nka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX TMPHUPOJIbI, BHICTyMHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoieM mupe. LLkonpHbIM Kype HU3HKH — CHCTEMOOOPa3yOInii
JUISL €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXKaT B OCHOBE IIPOIECCOB U SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEM,
¢dbuznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU OMNpENEInIo XapakTep U OypHOEe pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, TMOJIYYeHHUs] HOBBIX MaTepUalioB C 3aJaHHBIMHM CBOMcTBaMu. M3yueHue
GU3MKH BHOCUT OCHOBHOM BKIad B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU



KapTHUHBI MUpa oOydaromierocs, B (opMHUpoBaHNE YMEHUN MPUMEHSATh HAyYHBIN
METO/T IO3HAHMSI TP BBITIOJIHEHUU UMH Y4EOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca (pU3MKH Ha YPOBHE CpETHEr0 00IIEero 00pa3oBaHus MOJI0KEH
psia uaeH, KOTOpbIe MOXXHO pacCMaTpUBAaTh KaK MPUHIIMITBI €T0 MOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBUHM C HEM KypC SBIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHON (DU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (Qu3uku
00beIMHEH BOKpPYr (¢u3nyeckux Teopuil. BenymumM B Kypce sBIseTcCs
(dbopMUpOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE peanuzainus NpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIHMana (PU3NUecKOd HayKH, OCMBICICHHE CBS3H Pa3BUTHS
¢uzukn ¢ pasBuTHEM OOIIeCTBa, a TaKkke C  MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEeMaMH.

Hoena npuknaonoit nanpasnennocmu. Kypc ¢puszuku yriyOa€HHOTO YpOBHS
IpeoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHX U TEXHOJOTHYECKUX
MPUJIOKEHUN W3YUYEHHBIX TEOPUUA M 3aKOHOB. [Ipum 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MpPEACTaBICHUN M COBPEMEHHbIE TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea Ikonocuzayuu peanusyercs IMOCPEACTBOM BBEIACHHS 3JIEMEHTOB
COJEp)KaHUs, MOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKHM M TEXHOJIOTHM, a Takxke 00CyXIeHUs
npo0JieM palMOHAIBHOTO MPUPOJIONOIB30BAHUS U SKOJIOTMUECKON 0€30MacCHOCTH.

OcBoenue cofiepkanusi MPOTpaMMBbI 10 (PU3HKE JTOJDKHO OBITH MOCTPOCHO HA
IPUHIINIAX CHCTEMHO-/EATEIbHOCTHOTO noaxonaa. s Gusuku peanuzanus 3THX
NPUHIIUIIOB 0a3UPyeTCsl Ha MCIIONb30BAHUH CAMOCTOSITENIFHOTO IKCIIEPUMEHTA KaK
MOCTOSIHHO JIecTByrolero ¢akropa ydeOHoro mporecca. [ns yrimyOnéHHoro
YpOBHS — O3TO CHCTEMa CaMOCTOSTEIBHOTO YYCHHUYECKOTO OSKCIIEpUMEHTa,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHMYECKHE ONBITHl MPU HU3YYEHUH HOBOIO
MaTtepuana, JabopaTopHbie paboThl U PabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanud (PU3MYECKOro TNpaKTHKyma. B mepBoMm ciydae
IPAaKTUKYM TpoBoautTcs nu6o B koHue 10 u 11 kmaccos, nubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 O3THX KiaccoB. Bropoit cmocod — 3T0
UHTETpanus paboT MNpakTUKymMa B CHUCTEMY JIaDOpaTOpHBIX padoOT, KOTOpbIE
MPOBOAATCS B Tpoliecce u3yueHusi paszaena (temsl). Ilpu sTom mox paboramu
MPaKTUKyMa TTOHUMAETCSl CaMOCTOATEIHbHOE HMCCIEI0BaHNE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAa O€3 TOMIAaroBOil HHCTPYKITHH.

B nmporpamme mno (@usMke cHUCTeMa YYEHHYECKOrOo JKCIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTHKyMma MpEACTaBICHA €AUHBIM mepeuHeM. Bribop
TEMaTUKHU JJISI 3TUX BHUJIOB YYECHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBIAETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpoLEecca UCXOS U3 OCOOCHHOCTEH MOYPOYHOTO
IJIAHUPOBAHMSI W OCHaleHus kaOuHera ¢usuku. [Ipu sToM obecmeumBaercs



OBJIQJICHHE OOYYalOUIMMHCS YMEHHUSMU MPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEPEHHs], UCCIEeIOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYMH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

bonpmioe BHUMaHWE YyAENAETCS PEIICHUIO PAcCUETHBIX W KadeCTBEHHBIX
3agad. [lpu 3TOM nmnst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a7a4d C SBHO
3aJIaHHOM U HESIBHO 3a/JIaHHOW (PU3MUYECKOW MOJIEJIbIO, MO3BOJISIONINE MTPUMEHSTh
W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOro pasjeiia Kypca, Tak U
MHTErpUpys MPUMEHEHHE 3HAaHUM U3 pa3HbIX pa3iesioB. J[Jis KaueCTBEHHbIX 3a/1a4
OPUOPUTETOM SIBIISAIOTCA 3aJaHusi Ha OOBIACHEHHUE/TIpe/iCcKa3aHUue MpPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIECCOB B OKPYXAIOIIEH >KU3HH, TpeOyrolme BpIOopa
buznyecKoil MoJeNnu AJid CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO & MarepualbHO-
TEXHUUYECKOMY O00€CIeUeHHI0 Y4eOHOro mporecca Kypc (U3UKH yriyOa&éHHOTro
YPOBHSI HA YPOBHE CPEIHET0 OOIIEro 00pa30BaHMs JOJDKEH U3Y4aThCs B YCIOBHSIX
npeaMeTHoro kaOuHeTa. B kabuHere (GU3MKM JOMKHO OBITh HEO0OXOIUMOE
nabopatopHoe 00OpyAOBaHWE JJisi BBIMOJHEHHS YKa3aHHBIX B Mporpamme Mo
(bu3MKe YYEHUYECKHUX OIBITOB, JIAOOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPALIMOHHOE 000PYOBaHUE.

JleMoHCTpaliMoHHOE 000py/I0oBaHue (QopMUpYETCSI B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBAET IMOCTAHOBKY
NEPEUYMCICHHbIX B TMporpaMMme 1o (U3UKE KITIOYEBBIX JEMOHCTpALUNA s
UCCIIEIOBAaHMUSI ~ U3yYaeMbIX SIBJICHMH M  TPOLECCOB, OMIMPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTopHoe 00OpymOBaHHME MJIS YYCHUUYECKHX TPAKTHYECKUX padboT
dopMupyercss B BHJI€ TEMaTHYECKUX KOMIUIEKTOB M 0OeCleYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILICKCHOM
MCIIOJIH30BaHUN aHAJIOTOBBIX U U(PPOBBIX IPUOOPOB.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUSI PU3UKHU B OOLIEM 00PA30BAHUHU SIBJISIFOTCS:

dbopMHpOBaHHE HWHTEpEcCa M CTPEMJICHUS OOydYarouuxcsi K HaydHOMY
U3YYCHUIO TPHUPOJABI, PA3BUTHE WX HMHTEIUICKTyIbHBIX U  TBOPYECKHUX
CITOCOOHOCTE;

pa3BUTHE MPEACTABICHUII O HAYYHOM METOJe MO3HaHUS W (POpMHUpOBaHUE
UCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHUSIM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK Pe3ysibTaTa U3Y4YCHHs] OCHOB
CTpOCHHMSI MaTepUH U (PyHAAMEHTATBHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHUE YMEHUN OOBICHSITH SIBJICHUS C UCIOJIb30BaHUEM (DU3NUYECKUX
3HAaHUW ¥ HAYYHBIX IOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUM O pOiAM (PU3UKU [ Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUK;

pa3BUTHE  TMPEACTABICHUM O BO3MOXHBIX  cepax  Oyaymiein
npo(heCCUOHANBHON  IEATENIbHOCTH, CBSI3aHHBIX C (PU3UKOH, MOATOTOBKA K
naynpHeleMy o0y4eHHUIO B 3TOM HaIlPaBIICHUU.



JlocTrxeHne 3TUX Lee oOecrneynBaeTCsl pelieHUeM CIeIyIONINX 3a1a4 B
npolecce u3yueHus Kypca (U3MKU Ha yPOBHE CPETHETo 00IIero 00pa3oBaHus:

NpUOOPETEHUE CUCTEMBI 3HAHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpWsX,  BKIIOYas  MEXaHUKy,  MOJEKYJIApHYI  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (DH3UKY ¥ 3JIEMEHTHI aCTPOPHU3UKY;

dbopMHUpOBaHUE YMEHUI MPUMEHATh TEOPETUUECKUE 3HAHUA 1)1 O0BICHEHHUS
bu3nueckux SBICHUN B MPUPOJE U JUISI TPUHSTHS TPAKTUYECKUX PEIICHUN B
MOBCETHEBHOM YKU3HU;

OCBOEHHE CIIOCOOOB pEIIECHUs pa3MyHbIX 3aJad C SBHO 3aJaHHOU
duznyeckoil Monenblo, 3a1ay, MOoJpa3yMeBalOIIMX CAMOCTOSTEIbHOE CO3/1aHue
¢uznyeckoil Mopenu, aJeKBaTHOM YCIOBHSAM 3aJayd, B TOM YHCIE 3a4ay
WH)XCHEPHOT'O XapaKTepa;

NOHMMaHUE (U3UYECKUX OCHOB W NPUHLHUIIOB JEUCTBUSA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, X BIUSHUS Ha OKPY’KAIOIIYIO CPEIY;

OBIIAJICHUE METOAAMH CAMOCTOSITEIbHOTO TUIAHUPOBAHUA W TPOBEACHUS
bu3nYecKnX  OKCIEPUMEHTOB, aHajdW3a MW UHTepIpeTanud WHOOpMAINH,
OTpEENEHUS TOCTOBEPHOCTHU MOJTYYEHHOTO PE3yJIbTaTa;

CO3JAaHUE YCJIOBUM IS Pa3BUTUA YMEHHUH IPOECKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU 1eATETbHOCTH;

pa3BUTHE MHTEpeca K chepaM npodhecCUOHATBHOM ACSTENbHOCTH, CBI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yriyOnéHHBIH YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®dusmka» Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHMsl BbIOMpaeTcs OOYYaIOIIMMUCS, IUIAHUPYIOLIUMHU MPOAOIKEHUE
o0pa3oBaHMsl 110 CIENHUATBHOCTAM (PU3UKO-TEXHHUUECKOTO MPOpuUIIs.

Ha uzyuenue ¢pusuku (yrmyOnaéHHBIN ypOBEHb) HA YPOBHE CPEIHEr0 OOIIETo
oOpazoBanus otBouTcs 340 gacoB: B 10 ximacce — 170 gacoB (5 gacoB B HENEI0),
B 11 ximacce — 170 yacoB (5 4acoB B HEJICIIO).

[Ipennaraembiii B mporpamMmme mo (¢uU3MKE MepeueHb JIabopaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [ElaeT BbIOOP
OpOBEJCHUS J1abOpaTOPHBIX pPAOOT M OMNBITOB € YYETOM HMHAWBHIyaJbHBIX
0COOEHHOCTEH 00yUYarOIIHUXCH.



COILEPXAHUE OBYYEHUA
10 KITACC

Paznen 1. Hayunblid MeTOJ MO3HAHUS PUPOABI.

®dwusuka — pyHIaMeHTaNbHAs HayKa o pupoae. HayuHslil MeToa mo3HaHus u
METO/Ibl UCCIIEIOBAHMS (PUBNUECKUX SBJICHUM.

OKCHEepUMEHT U Teopus B Ipoliecce MOo3HaHus Npupoasl. Habmogenue u
HKCIIEPUMEHT B (PU3UKE.

Croco0Obl m3MepeHusi (U3MYECKUX BEIMYMH (QHAJOTOBBIE U IU(POBBIC
U3MEPUTEITbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYNKOBHIE CUCTEMBI).

[lorpemHocT  u3MepeHHt  (U3MYECKUX  BETUYUH  (aOCONMIOTHAs H
OTHOCHUTEJIbHAS).

MonenupoBanue Gu3MUECKUX SBICHUN M MPOIECCOB (MaTepHalibHAsl TOYKA,
aOCOJIIOTHO TBEpPJIOE TEJO, HWJIealibHAs >KUJKOCTh, WJCAIbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, rpaHULIbl €ro npuMeHuMocTu. dusnyeckas
TEOPUSL.

Pons u Mecto ¢usuku B (GOpMHPOBAHUU COBPEMEHHOM HAay4YHOW KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Yuenuueckuit sxkcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3MepeHrne cuiibl TOKa W HANPSIKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKoMCTBO ¢ mudpoBoi igaboparopueit o ¢usuke. [Ipumepsr usmepeHus
(bU3NYECKUX BEIIMYUH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3pea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBukeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO ABUKEHUS.
Cucrema orcyéra.

[Ipsimas 1 oOpaTHas 3a1a4u MEXaHUKHU.

Pannyc-BekTop MaTepuasbHOM TOYKH, €r0 MPOEKIMU HA OCU CHCTEMBI
KoopauHat. TpaekTopusi.

[lepemernienue, CKOpOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKUHWH HA OCH CUCTEMbI KOOpPIHMHAT.
CrnoxeHue nepeMeIeHni U CI10KeHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEpUATIbHON TOUYKU OT BPEMEHHU U UX
rpadukmu.

CBoOonHOe maneHue. YcKopeHue cBOOOAHOro mnaaeHus. JIBuxkeHue Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOpPU30HTY. 3aBUCHMOCTh KOOpPAUHAT, CKOPOCTH U
YCKOPEHUS] MaTEPUAIbHOM TOYKH OT BPEMEHU U UX TPAPUKH.

KpuBonuneitnoe  aBwkeHue. [IBuKeHME  MaTrepualbHOM TOYKH 1O
OKPY>XHOCTH. YTJiOBas M JIMHEWHasi ckopocTh. Ilepuoa m dactora oOpalieHusl.
[lenTpocTpeMureabHoe (HOpMaJIbHOE), KacaTelbHOE (TAHTCHIMAIBLHOE) U MOJTHOE
YCKOpPEHHE MaTEPUAIbHON TOUKHU.



TexHuyeckue yCTPOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: CHUIAOMETD,
JNBWKEHUWE CHapsAOB, LEMHbIE, IIeCTepEHYAThle W PEMEHHBIE IEpeayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopaenb cucteMbl OTCUETA, WIUTIOCTpAlUsi KMHEMATHUYECKUX XapaKTEPUCTHK
JBU>KCHUSL.

CriocoObl uccienoBaHusl IBUKEHU.

Nnnmroctpanus npeaesbHOro NeEPEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUM C UCTIOIB30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue ABMKEHHS Tena, OpOIIEHHOIO MOJ YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.

HarpaBnenue ckopocTy P ABH>KEHHUH 110 OKPYKHOCTH.

[IpeoOpazoBanHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPUM, CKOPOCTEH NBUKEHHUS OJHOTO U TOTO K€
TE€JIa B PA3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydeHne HEPABHOMEPHOTO ABWKEHHS C LEIBIO ONPEIEICHUS] MTHOBEHHOM
CKOPOCTH.

N3MepeHne yCcKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUS (pexoMeHJ0BaHO
UCIIOJIb30BaHue IUPPOBOI TabOpaTopun).

W3ydyenune JABWKEHHSA Tena, OpPOIIEHHOrO ropus3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSAMON MNPONOPUUMOHAIBHONW 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
MOJIETa U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydenue IOBUKEHUS Tela IO OKPYKHOCTH C ITOCTOSSHHOW IO MOZYJIFO
CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH Tepuoia oOpallleHuss KOHMYECKOTO MasTHHKA
OT €ro napamMeTpoB.

Tema 2. /lunamuxa.

IlepBbii 3ak0oH Hprotona. MuepuumaneHble cucrtemsl orcuéra. [IpmHmmn
otHocuTenbHOCTH ['anmnes. HemHepruanbHble CUCTEMBI OTCU€Ta (OIpeneseHue,
IPUMEDPBI).

Macca tena. Cuna. [IpyHiun cynepno3unmu Cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuit 3akoH HproTOHA 111 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TSATOTE€HHS. OKBUBAJECHTHOCTh T'PABUTALMOHHOW U
WHEPTHON MAaCCBI.



Cuna TspKkecTd. 3aBUCHUMOCTh YCKOPEHHSI CBOOOJHOTO MaJCHUS OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT reorpaguueckord IMHUPOTHL. JIBUKEeHHE
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmxKymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpeHue. Cuiia TpEeHHMSI CKOJIBKEHHS M CHUJIa TPEHUS
nokosi. Koadduument tpenus. Cuna conmpoTHUBIICHUS TNPU JBWKEHUU Tea B
YKUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUSL.

Hasnenue. I'mapocrarnueckoe gasieHue. Cuna Apxumena.

TexHuueckue yCTpOHCTBAa M TEXHOJOTMYECKHE MPOLECCHI: IMOALINITHHUKHY,
JBUYKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauyuu.

Habmoienue nBuKeHHs TeJl B MHEPLUAIbHBIX U HEMHEPIHAIBHBIX CUCTEMAX
OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenne nByX LMIMHIPOB WM WIApOB Pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUATIBLHON CUCTEMBI OTCUETA.

CpaBHEeHHE  DPaBHOJCHCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHI  C
MIPOU3BEAECHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOJICUCTBUSA TEIL.

N3mepenne Mace 1o B3auMOICHCTBHIO.

HesecomocTs.

Bec tena npu yCKOPEHHOM NOIBEME U NaJCHUM.

L{eHTpOoOeKHBIC MEXaHNU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOS, KAUEHUSI U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepenre paBHOJAEHCTBYIOIIEH CUJI ITPU ABMKEHUU OpyCKa MO HAKIOHHON
IJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUs Opycka IIo
HAKJIOHHOMW IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MaccChl.

HccnenoBaHnre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yuyeHue NBUKEHUSA CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKHHYTON Yepes3
JETKHiA OJIOK.

N3mepenue koddduiieHTa TpeHUs MO BEJIMYMHE YIJIOBOTO Kod(duineHTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBHKeHHsT OpycKa MO HAKJIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydeHue nBUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEproe Teno. IloctynmarensHoe M BpallaTelnbHOE JBUKEHHUE
TBEpAOro Tena. MOMEHT CWiIBI OTHOCUTENIBHO OCH BpamieHus. llinedo cuibl
CrnoxxeHue cuil, IPUII0KEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.



YcnoBus paBHOBECHS TBEPAOTO TeEA.

YcroitunBoe, HEyCTOMYNBOE, O€3Pa3TMIHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTHYECKME MPOLECCH: KPOHILITEWH,
CTPOMTEIIbHBIN KpPaH, PEIIETYATHIE KOHCTPYKLMUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnwie padomeol, npaKmMuKym.

HccnenoBanue yclIOBUM PaBHOBECUSA TBEPHOIO TeJla, MMEIOLIET0 OCh
BpAILLCHHUS.

KoHncTpynpoBanue KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.

N3ydenue ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb OIOPBI.

Tema 4. 3akonvt coxpanenusn ¢ MexaHuke.

Nmmysibc MmaTepruanbHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. L{eHTp Macc
CHUCTEMBI MATEPHUAIIBHBIX TOYEK. Teopema 0 IBMKEHUHU LIEHTPa Macc.

NMmyJibCc CUIIBI M1 U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE ABMKEHUE.

MoMeHT umIlyibCca MaTepUaibHOW TOUYkHW. [IpencraBieHne o COXpaHEHHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJISIX.

PabGora cunpl Ha ManoM M Ha KOHEYHOM mepemelnieHuu. ['padpuueckoe
npeJicTaBiIeHUE paboThl CUIIBI.

MoO1HOCTD CUIIBI.

Kunetndeckass »Heprus MarepuaibHOW TOYKH. Teopema 00 H3MEHEHUU
KMHETUYECKOU JHEPTUH MATEPUAIBHOU TOYKH.

[loTeHIMaNIbHBIE W HENOTEHUMANbHbIE CWIbl. lloTeHnmanbHas sHeprus.
[TorenuuanpHast SHEPTUs YIpyro AeQOpMUPOBAHHOW MpYx UHBL. [loTeHIManbHas
DHEPIUs TeNa B OJHOPOJHOM I'pAaBUTALMOHHOM moje. [loreHumaneHas sHeprus
TeJa B TPABUTALIMOHHOM I10JI€ OJHOPOJIHOTO Iiapa (BHYTpHU U BHeE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3b paboOThl HEMOTEHUHUANbHBIX CHJI C HW3MEHEHHEM MEXaHW4YeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHyJIH I MICAIBHOM >KUJIKOCTH KAaK CIEICTBHUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTHH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTHYECKHE ITPOLIECCHI: BHKEHUE PAKET,
BOAOMET, KONEpP, NPY>KUHHBIA MHCTOJNET, THUPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

N3mepenne MOITHOCTH CHJIBI.

W3meHneHue sHepruu Tejia Mpu COBEPIICHUN PadOTHI.



B3anmHbIe TNpeBpalieHuss KMHETHYECKOM M IOTCHLHMAIBHOW DJHEPruM IpH
JEUCTBUU Ha TEJNO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM NaJCHUMU.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenrie uMmysbca Tena no TOpMO3HOMY MYTH.

N3mepenne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWISI U MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanue cCoOXpaHEeHHs] UMITYJIbCa ITPU YIPYTOM B3aUMOJIECHCTBHM.

N3mepenre KNHETUYECKON YHEPIUHU TEJIA IO TOPMO3HOMY IYTH.

CpaBHeHME W3MEHEHUS TTOTCHIIMATILHON YHEPTUU MPYKUHBI ¢ PaOOTOM CHUITBI
TPEHUSI.

Omnpenenenve paOOThl CHJIBI TPEHHUS MPH JBIKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Pazgen 3. MoaexkyasipHas Gu3suka 1 TePMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT mMeopuu.

OCHOBHBIE TMOJOXKEHUA MOJIEKYyJIApHO-KuHeTnyeckorn Teopuun (MKT), ux
onbITHOe oOocHoBaHue. [uddysus. bpoyHoBckoe aBWkeHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUSI YACTHUI] BellecTBa. Monenu CTpOeHHs Tra3oB,
KUIKOCTEH M TBEPABIX TeN M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHUX
mozened. Macca u pasmepsl MoJekyn (aromoB). KommuecTtBo BelecTsa.
[ToctostnHas ABorapo.

TennoBoe paBHoBecue. Temmneparypa u crocoObl €€ u3mepenus. [llkana
temneparyp Llenbcus.

Mopaenp uaeabHOTO Ta3a B MOJEKYJSIPHO-KMHETHYECKOW TEOPUU: YACTHILIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJICHCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHbl. YpaBHeHHMe MenneneeBa—Knaneiipona. AOcomoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccsl B
UJeaNlbHOM Tra3e C [IOCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30MPOIECCOB: U30TEPMa, U30X0Pa, U300apa.

CBsi3b  MEXIy JaBI€HUEM M  CpedHEH  KUHETUYECKOW  HBHeprueut
MOCTYIATEJIBbHOTO TEIUIOBOTO JIBHKEHHSI MOJIEKYJ HJIEAbHOTIO rasa (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOIO ra3a).

CBsi3p a0COMIOTHON TEMIEPaTyphbl TEPMOIMHAMUYECKON CUCTEMBI CO CPEIHEN
KHMHETHUYECKOW SHEPIHEl MOCTyNaTeIbHOrO TEIJIOBOrO IBMKEHHS €€ YaCTHL.

TexHuueckne YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPHUAIIOB.

Jemoncmpayuu.

Mopenu nBUXKEHHUS YacTUL] BELLECTBA.

Mopenb 6pOoyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Judbdysus xuaKocTe.

Mogens onsita lTepHa.



IIpuTskeHrE MOJIEKYII.

Mojienu KpuCTaININYECKUX PEIIETOK.

HabGnroaenue u ncciiegoBaHue N30IpoLEecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, RPAKMUKYM.

HccnenoBanne 1mponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy TOpsue U XOJIOJHOM BOJIOM.

N3yuenne H30TEepMUUYECKOrO0 Tpolecca (PEKOMEHJIOBAHO HCIOJIb30BAaHUE
1rdpoBoii 1adopaTopun).

N3ydenue n30X0pHOro mpolecca.

N3ydenune nzobapHOTO IMpoIiecca.

[IpoBepka ypaBHEHUS COCTOSHHSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHELMIHUX YCIOBUM IS
TEPMOJAMHAMUYECKOM CUCTEMBI. BHEIIHNE U BHYTpEeHHHE napaMeTpsl. [lapamerper
TEPMOJMHAMUYECKON CHUCTEMbl KaK CPEJIHME 3HAYCHUSI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOIMYECKOM YPOBHE.

HyneBoe Hauaio TtepmomuHamuku. (CaMonpou3BOJIbHAA — pesakcanus
TEPMOJNHAMUYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopgens uaeanbHOro ra3a B TEPMOJWHAMUKE — CHUCTEMAa YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—KiianeiipoHa U BbIpaXK€HUE Ui BHYTPEHHEW JHEPTHM.
VYcnoBus NPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHLUEHTPALMs YacCTHUILl, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue 11 BHYTPEHHEW 3HEPrud OJHOATOMHOIO HJI€aIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTHUYECKUE MPOIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKe. Bbrunciaenue padoThl 1o rpaduxy
npoiiecca Ha pV-auarpamme.

Teruonepenaua  kak  cnoco0  M3MEHEHUST  BHYTPEHHEH  SHEPIruu
TEPMOJMHAMUYECKON  cUCTeMbl 0Oe3  coBepuieHus paboTel. KouBekuus,
TEIIONPOBOJHOCTD, U3TyUYCHUE.

KomnuectBo TemnoTel. TemioéMKocTh Tena. YAeIbHAs U MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUME Maiepa. YaenpHas TEIUIOTa CrOpPaHHs
toruBa. Pacuér kommuecTBa TEIUIOTHI mpu  Temonepenade. [lonsarue 00
aanabaTHOM Ipoliecce.

IlepBblii 3aKOH TEepMOAMHAMMKHA. BHyTpeHHsAss osHeprus. KosmuectBo
TEIUIOTBI W paboTa Kak Mepbl  HU3MEHEHHUSI  BHYTPEHHEH  dHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropori 3akOH TEpMOIMHAMUKM JUISI PABHOBECHBIX IIPOLECCOB: YEPE3
3aJJaHHO€ PABHOBECHOE COCTOSIHME TEPMOJWHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs ajauadara. AOCONIIOTHAs TeMIeparypa.

BTtopoii 3ak0OH TEpPMOAMHAMUKHM JJIsI  HEPAaBHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIEpeIaTh TEIIOTY OT 00jiee XOJIO0IHOTO Teja K Oojee HarpeToMy 0e3
komriencanmu (Kiaysuyc). HeoOpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[TpuHnuIb! necTBrs TeruioBbix MammuH. KIT/I.



Maxkcumansnoe 3nauenue KIIJI. Hukin Kapho.

DKOJIOTUYECKHE ACIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrarenei. TemmoBoe
3arpsi3HEHUE OKPYKArOUIEH CpeJibl.

TexHuueckre yCTpOCTBA M TEXHOJIOIMYECKHE IPOLECCHI: XOJOAWIbHUK,
KOHJUIIMOHEp, AM3EIbHBIA W KapOIOPAaTOpHBIM JBUTATENH, NapoBas TypOuWHa,
MOJIyYCHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUs «TEIUIOBBIX» OTXOJOB C
UCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIM3alMs OMOOPraHUYECKOTO TOIIUBA IS
BBIPAOOTKH «TETUIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHue TemnepaTypsl IpU ainadaTHueCKOM PacIIMpPEHUH.

Bo3nymiHoe oruuso.

CpaBHEHHE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHUSI BHYTPEHHEHN HEPTUU.

HccnenoBanue aqnadaTHOro mpouecca.

KoMmbroTepHble MOIEIIN TEIIOBBIX IBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenue yaenpHON TEI0EMKOCTH.

HccnenoBanne npouecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3UM DHEPTHH MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIIEPATYPbI KUIIEHUS HKUJTKOCTEH.

Tema 3. Acpecamnvie cocmoanusn geuwecmea. Dazoevie nepexoowl.

[TapoobOpa3oBanue u KoHAcHcanusg. McnmapeHne W KumneHue. Y JIelbHas
TEIJI0Ta MapooOpa30BaHU.

HacplienHsle W HEHachbllleHHbIEe mnapbl. KauecTBeHHas 3aBUCHUMOCTh
IUIOTHOCTH W JABJICHUS HACBIIIEHHOI'O Mapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBILLIEHHOT'O Mapa. 3aBUCUMOCTb TEMIEPATYPhI KUIIEHUS OT JaBICHUS
B JKUJIKOCTH.

BnaxxnocTs Bo3yxa. AOCONIOTHASI U OTHOCUTEIIbHAS BIAKHOCTb.

Trépnoe teno. Kpucramnuyeckue u amop@Hbie Tesa. AHU3OTPOIHS CBONCTB
kpuctaiuioB. [lnmaBieHne W KpuctauM3anus. YJIeJbHAas TEIIOTa IUIaBJICHUS.
CyOmumarusi.

Hedopmanuu tBEporo Tena. Pactsbkenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedopmanuil.

TeroBoe pacmupeHue KUIAKOCTEH U TBEPABIX Tel, 0ObEMHOE U JIMHEHHOE
pacuMpenre. AHrapMOHHM3M TEIUJIOBBIX KOJ€OaHM YaCTUIl BEUIECTBA KaK TPUYHMHA
TEIJIOBOTO paCIIMpPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEpPTUH B (Pa30BbIX NMEPEXOIAX.

VYpaBHeHuUE TEII0BOro OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. K03 UIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipuasie siBnenus. J[aBineHue noa MCKPUBIEHHON OBEPXHOCTHIO HKUIKOCTH.
®opmyna Jlamnaca.



TexHuyeckue yCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHL:  KUIKHE
KPHUCTAJLIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpauuu.

TerioBoe paciupeHue.

CBOICTBA HACBIILIEHHBIX NTAPOB.

Kunenune. Kunenne npyu noHM>KEHHOM JIaBJIECHUU.

N3MepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanumsipasie siBJeHUS.

Mojenn HEHBIOTOHOBCKOM JKUJIKOCTH.

CriocoObl u3MepeHns BIaKHOCTH.

Hccenenoanue HarpeBaHus Y IUIABJIEHUS KPUCTAININYECKOTO BEILIECTBA.

Buner nedopmarnuii.

Ha6nronenune manpix nedopmarui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3y4yeHne 3aKOHOMEPHOCTEN NCIAPEHHUS] KUIKOCTEN.

N3mepenune yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydeHune CBOMCTB HACBILIEHHBIX MTAPOB.

N3mepenrie aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEILECHHH.

N3mepenue ko3¢ duimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenue moayns FOnra.

HccnenoBanne 3aBUCUMOCTH  JedopMaluid  pe3uHoBOro oOpasma  oOT
IIPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. diekTpoanHamMuka.

Tema 1. Inekmpuueckoe noie.

OnekTpu3anms Tel U €€ IPOSBICHUs. JJNEKTPUYECKUM 3apsan. JlBa Buna
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHMKM, NHMAJIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTApPHBIN JJIEKTPUYECKUNM 3apsil. 3aKOH COXPAHEHHUs DJIEKTPHUYECKOTO
3apsna.

B3aumopaeiictBue 3apsaaoB. Toueunsie 3apsapl. 3akoH KynoHa.

Onextpuyeckoe noje. Ero aeiicTBue Ha 3JEKTPUUYECKUE 3aPSJIbI.

Hanpsoxénnocts  anektpuueckoro  mnosist.  IIpoOueiii  3apsan.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTIO IMOJdSA. Pa3HOCTH MOTEHLMANIOB H
HanpspbkeHue. [loTeHnumaneHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJSA U Pa3HOCTU
MNOTEHIMAJIIOB JUISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaK u
HEOJHOPOJIHOTO).

[IpyHIMT Cynepno3uLUN STEKTPUUECKUX TOJIEH.

[Tone Ttoueunoro 3apsiga. [lome paBHOMEpHO 3apspokeHHOM cdepwl. [lome
pPaBHOMEPHO 3apsHKEHHOro mo o0béMy mapa. [losme paBHOMEpHO 3apsKEeHHOU



OECKOHEYHOW IUIOCKOCTH. KapTuHbBl JMHUN HanpsDKEHHOCTH ATUX IMOJNEH U
AKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

IIpoBOIHMKM B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JnsnexTpuku B AIEKTPOCTATUYECKOM noJe. JnanexTpruueckas
MIPOHUIIAEMOCTh BEILIECTBA.

Konpencatop. DneKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH ILIOCKOTO
KOH/JIEHCAaTOpa.

[TapannenbHOE coenrHEHUE KOHIEHCaTOpoB. [locnenoBarenbHOE COEqUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHAEHCATOpA.

JIBrxKeHHE 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuueckne yCTPOMCTBA M TEXHOJOIMYECKHE MPOLECCHI: SIIEKTPOCKOI,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPOIPUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

VY CTpONCTBO M MPUHLAI IEUCTBUSA AJIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIIaPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogaensb anekTpocraruyeckoro reHeparopa (Ban ge ['paada).

[IpOBOOHUKH B JIIEKTPUUYECKOM MOJIE.

DIIeKTpOCTaTUYECKas 3alUTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSTHHOM U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaropa OT IUIOIaau
IJIACTUH, PACCTOSIHUSI MEXKAY HUMU U AUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOTO MO 3apsKEHHOTO KOHJIeHCaTopa.

3apsiaKa U pa3psiika KOHJIEHCaTopa Yepe3 Pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

OueHka cuil B3aUMOICHCTBUSA 3aPSKEHHBIX TEIN.

HaOmronenue npeBpaliieHust SJHEPTUM 3aps>KEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
W3JIyYEHHUs CBETOANO/A.

N3yyeHnne npoTekaHus TOKa B LEINH, COJIEPKALLIEH KOHIEHCATOP.

Pacmipenenenue pa3HOCTH MTOTEHIMAJIOB (HampsiKEHuUs ) npu
MIOCJIEIOBATEILHOM COCAMHEHUN KOHJAEHCATOPOB.

HccnenoBanue pa3psaa KOHICHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmMpuyecKuil mox.

Cuna Toxka. [TocTOsSIHHBIN TOK.

VYcioBusi CyniecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. MCTOUHUMKH
toka. Hanpsixenue U u D]1C.

3akoH OMa aJ1s1 ydacTka 1EIH.

DIIEKTPUUECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTb CONPOTHUBIICHUS
OJHOPOAHOTO TMPOBOJHHWKA OT €ro JIMHBl U IUIOMIAAN IOMNEPEYHOTO CEUYECHUSI.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.



[TocnenoBarenbHOE, NMapajlieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuér pa3BeTBIEHHBIX dneKkTprueckux menei. [Ipasuna Kupxroda.

Pabota snexrpuyeckoro Toka. 3akoH [xoyns—JIeHua.

MOIIHOCTh 3JIEKTpUYECKOro TOKa. TemioBas MOIIHOCTb, BBIAENsEMas Ha
pe3ucrope.

OJIC um BHYTpEHHEE COINPOTUBICHHWE HCTOYHMKA TOKa. 3akoH Oma s
MOJTHOW  (3aMKHYTOM) JJICKTPUYECKOM 1emr. MOITHOCTh HMCTOYHMKA TOKA.
KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B LIETIH IMOCTOSIHHOT'O TOKA.

TexHuueckue yCTpPOMCTBAa M TEXHOJOTMYECKHE IIPOLECCHl: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUHK IIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

W3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

HccnenoBaHue 3aBUCUMOCTH CWJIBI TOKA OT HANpsKEHHs I PE3UCTOopa,
JaMITbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIPOTHUBIICHHS LUUIUHIAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IUIOLIAM TIOTIEPEYHOr0 CEYEHUS U MaTepuasa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIIPOTHUBIIEHUS IPU OCTOSTHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenue IIC. KopoTkoe 3aMbIKaHHE TAIbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKA BHYTPEHHETO COMPOTUBIICHHUSI.

Cnioco0bl coeTMHEeHHsI ICTOYHUKOB Toka, DJ]C Oartapeii.

HccnenoBanue pa3HOCTH MOTEHLUMAIOB MEXAY IOJKOCAMU HCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit sxkcnepumenm, nabopamopmuie padomul, npAKMUKYM.

HccnenoBaHue CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBIIEHUS IPOBOJIHHUKOB.

HccnepoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIpSOKEHUS JUISL  JIAMITbI
HaKaJIMBaHUS.

VYBenuueHue npejesia usMepeHus ammnepMerpa (BoJabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

UccnenoBanue 3aBucuMoctd JJIC raqbBaHUYECKOrO 3JEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccnepoBanue pa3HOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU HCTOYHHMKA TOKA
OT CUJIbI TOKA B LICTIH.

HccnepoBanue 3aBUCMMOCTH MOJE3HOM MOIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu ¢ paznuyHvix cpeoax.

DNeKTpUYeCKass MPOBOAUMOCTh  PA3JUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOAUMOCTh TBEPJBIX METALIOB. 3aBUCHUMOCTh CONPOTUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIEKTpUYECKUM TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.



ITomynpoBOIHHKHY. CobcTBeHHas " IIpUMECHAs IIPOBOJIMMOCTh
noJynpoBoIHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJUTAX. DNEKTPOJUTHYECKAS JUCCOLIMALINS.
DnekTponus. 3akoHbl Dapanes i FIEKTPOIIN3a.

DJIeKTpUUECKUl TOK B razax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [lna3ma.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: Tra3opas3psiaHble
JaMIIbl, JJIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UucCTOp, (OTOAMOMA, CBETOJNMOJ, TallbBaHWKA, padUHUPOBAHUE MEJH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAsE MUKPOCKOTIHSI.

Hemoncmpauyuu.

3aBUCUMOCThH CONPOTHUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IEKTPOIIUTOB.

3akoHsl 3ekTponusa dapazes.

HckpoBoit paspsaa U IPOBOAMMOCTB BO3/1yXa.

CpaBHEHHE IPOBOAMMOCTH METAILIOB U MOTYTPOBOJIHUKOB.

OaHOCTOPOHHSISE TPOBOAUMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, NPAKMUKYM.

Hab6nronenue snekrponusa.

N3mepeHue 3apsiaa OJHOBAJIECHTHOTO MOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TEMIIEPaTyphbl.

CHsTHE BOJBT-aMIIEPHOW XapaKTEPUCTUKU JTUOJA.

DU3NYEeCKUIN NPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BEIMYMH C MCIOJIB30BAaHUEM aHAJIOTOBBIX
U UQPPOBBIX U3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEIBHBIC TOTPEUTHOCTH U3MEPEHUN (PU3MUECKUX BEITUUHH.
OneHka rpaHul NOTPEIHOCTEN.

IIpoBegeHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nYeCcKUX BEJIWYMH, MPOBEPKa MPEHJIOKEHHBIX THUIOTe3 (BBIOOp U3 pabor,
ONMCAHHBIX B  TEMAaTUYECKUX  paszlenax «YUECHUYECKUHA  SKCIEPUMEHT,
1abopaTtopHble pabOThI, TPAKTUKYM)).

MexnpeaMeTHbIE CBSI3H.

Nzyyenne «kypca ¢usuku yriyonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTUuKH, OUOJIOTUM, XUMHH, TeOrpauu U TEXHOJIOTHHU.

Meosicnpeomemmnole nonamus, C6A3AHHbIE C UYUEHUEM MEMO006 HAYUHO20
no3HaHuA: SBICHHWE, HAay4YHbIA (akT, rumoresa, (pu3myeckas BEIWYUHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE, MOECNb, H3MEPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I poBas 1a00paTopusl.

Mamemamuxka: pelnieHre CcUCTeMbl ypaBHeHUW. JlunelHas ¢QyHKIMS,
napabosa, rurep6osa, ux rpaduku U CBOMCTBA. TpuroHoMeTpuyeckue (QyHKIUU:



CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKECTBO.
BekTophl 1 UX MPOEKIIMU HA OCH KOOPJIUHAT, CIIOKEHUE BEKTOPOB.

buonozua: mexanuueckoe JABUKEHUE B KUBOU mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH >KMBBIX OPTaHU3MOB, TEIIOBOE 3arps3HEHUE OKPYKAIOIICH Cpesbl,
yTUIU3auss OUOOPraHMYECKOro TOIUIMBA JJIi BBIPAOOTKH «TEIUIOBOM» W
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIE SIBICHUS B IPUPO/IE,
AIIEKTPUUECKHUE SIBJICHUS B dKUBON MIPUPOJIE.

Xumuna: NHUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB MU MOJIEKYI,
MOJb BEIECTBA, MOJSpHAs Macca, IOJYyYEHHUE HAHOMATEpUAJIOB, TEIIOBBIC
CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH U Ta30B, KUIKUE KPUCTAJUIbI, SJIEKTPUUECKUE
CBOMCTBA METAILJIOB, AJIEKTPOJIUTUYECKAS IUCCOLIMAIINS, TaJIbBAHUKA, JIEKTPOHHAs
MHUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB,
Y4ET CYXOro U IKHUJKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIIUU
(KpOHIITENH, peméryaTble KOHCTPYKIIUH), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHUS
MEXaHUKW B TEXHUKE (TUPOCKOIN, BOJAOMET U APYrue), ABUTATEIh BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, OBITOBOM XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIEe HAHOMATEpUAJOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE BJIEKTPONpPUOOPOB,
ra3opas3psiHbIC JIAMIIbI, TTOJIYITPOBOJHUKOBBIE TPUOOPHI, TaIbBAHUKA.

11 KJIACC

Paznen 4. diekTpoanHamMuka.

Tema 4. Maznummnoe none.

B3auMoneicTBHE TIOCTOSIHHBIX MAarHUTOB W NPOBOAHUKOB C  TOKOM.
MarnntHoe mone. Bexkrop marHuTHOM uWHAYKOMH. [IpuHOMND cyneprno3uuun
MAarHUTHBIX MOJIEH. JIMHUM MarHUTHOM MHIYKIUH.

MarnutHoe 1oJie MPOBOJHUKA ¢ TOKOM (IIPSMOIo MPOBOJAHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcrea.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopeniia, e€ HanpaBIe€HUE U MOYJIb. JIBUKEHHME 3apsSyKEHHON YaCTUIIbI
B OJTHOPOJIHOM MarHuTHOM mnojie. Pabora cumsl Jlopenta.

MarunurtHoe 1noJie B Beniectse. @eppoMarHeTukH, rapa- u JuaMarHeTUKH.

TexHuueckne yCTPOMCTBA M TEXHOJOTHMYECKHE ITPOLECCHl: NPUMEHEHHUE

ITOCTOSTHHBIX MarHuToOB, AJIEKTPOMArHUTOB, TE€CTeP-MYJIbTUMETP,
ANEKTPOABUTATEND SAKOOH, YCKOPUTENH 3JIEMEHTaPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna nuHMA  WMHOYKOMM  MAarHATHOTO  MOJS  TOJOCOBOTO  H
MOIKOBOOOPA3HOT 0 MOCTOSHHBIX MarHUTOB.

KaprrHa 1TMHUI MarHUTHOW MHIYKIWU IIOJIA JUIMHHOTO MPSMOTO IPOBOJHMKA
Y 3aMKHYTOI'O KOJIBLIEBOT'O IPOBOJIHHUKA, KATYIIKH C TOKOM.

B3aunMozeicTBre ABYyX MPOBOJIHUKOB C TOKOM.



Cunia Amnepa.

[erictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

HaGnronenue ABM>KEHUS Iy4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHun JENCTBUS AIEKTPOU3IMEPUTEIIBHOTO npuodopa
MarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, NPAKMUKYM.

HccenenoBanre MAarHUTHOTO MOJISI IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccenenoBanue 1eWCTBUS OCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cuiibl AMmepa.

M3yuyeHne 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHrne MarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUs CUJIbI AMIIepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBieHne AnEeKTpOMarHMTHOM MHAYKUMH. [IOTOK BexkTOpa MarHWTHOU
uHaykuuu. OJIC uHaykuuu. 3aKoH AJIEKTpOMarHuTHOM wuHaykuuu Dapanes.
Buxpesoe anekrpuyeckoe nozie. Toku Pyko.

O/JIC uHAOyKUMHM B TPOBOJHUKE, IBUKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
TOJIE.

ITpaBuno Jlenua.

NupyktuBHOCTh. Karymika MHIYKTHBHOCTM B LENM IOCTOSSHHOTO TOKA.
Asnenue camonHaykuuu. 9J1C caMOMHIYKIIHH.

DHeprus MarHUTHOI'O IOJISI KaTYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHnueckre yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLIECCHl: WHAYKIIMOHHAS
1e4b, COJICHOU], 3aIMTa OT JEKTPU3ALMH TEN MPU ABUKEHUU B MAarHUTHOM I10JIE
3emuIH.

Hemoncmpauuu.

HaGnronenue siBjaeHUs 3JIE€KTPOMAarHUTHOM MHTYKIIHH.

Uccnenoanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHMS
MarHuTHOT'O MOTOKA.

ITpaBuno Jlenua.

[Tagenne MarauTa B aIIOMUHUEBOM (MEIHOM) TpyOe.

SBneHue CaMOMHIYKIIHH.

UccnenoBanue 3aBucuMoctd DJIC caMOMHIYKIMH OT CKOPOCTH M3MEHEHUS
CWJIBI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOM UH]TyKIUU.

Onpenenenre HHAYKIMKA BUXPEBOTO MAarHUTHOTO TOJISI.

HccenenoBanue sIBICHUS CAMOUHAYKIIMH.

C6opka MO/IEH 2JIEKTPOMAarHUTHOTO T€HEPATOPA.

Paszgea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Konebatenbnas cuctema. CBOOOAHBIE KOJIEOAHMUS.



["apmonnueckue koneOanusi. KuHemaTnueckoe U AMHAMUYECKOE OMUCAHHUE.
DHepreTuyeckoe OnucaHue (3aKOH COXpaHEHUS MEXaHWYeCKOUW sHeprum). BoiBon
JMHAMUYECKOr0 ONMKUCAHUsl TAPMOHUYECKUX KOJICOaHUN U3 UX IHEPTETUUYECKOTrO U
KMHEMaTUYE€CKOTO OMTUCAHMUS.

Ammuutyna u (aza konebanuil. CBsA3b aMIUTUTYbI KOJICOAHHIT HCXOIHOMN
BEJIMYMHBI C aMIUTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uvactora kojeOanuid. Ilepmom Manabix CBOOOJHBIX KOJIEOAHMI
MaTeMaTU4YecKoro MadtHuka. llepuos cBOOOAHBIX KOJIEOAHUN MPY>KUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxaromux KojebaHusx. BeiHykaeHHbie kKoiebanus. Pesonanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOM KpPUBOM.
ABTOKOJICOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaTbHBIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABKECHUS.

HaOmnronenue He3aBUCUMOCTH MEPUOJIa MaJbIX KoJieOaHUM rpy3a Ha HUTHU OT
aMILUTATYbI.

HccnegoBanue 3aTyXarmuX KoaeOaHU 1 3aBUCUMOCTH TIEPHO]Ia CBOOOTHBIX
KOJICOAHHM OT COMPOTUBIICHUSI.

UccnenoBanne koyie0aHUNA Tpy3a HAa MACCHUBHOM TMPYKUHE C IEJbIO
dbopmupoBaHus MpeACTaBICHU 00 UACAIBHON MOJCIU MPYKUHHOTO MasSTHHUKA.

3aK0oH COXpaHEHUs YIHEPTUU MIPH KOJIEOAHUAX TPy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUM HUTAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3ydeHune 3aK0OHOB ABMKEHUS TeJla B X0OJIe KoJieOaHUM Ha YIIPYTroM MoJIBECE.

N3ydenune nBUKEHNSI HUTSHOIO MAasITHUKA.

[IpeoOpazoBanue SHEPTUN B IPY>KUHHOM MasITHHKE.

HccnenoBanue yObIBaHUST aMIDTUTY/ Bl 3aTyXarOIIMX KOJICOAHMIA.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUIA.

Tema 2. InekmpomazHumnsle KoaedaAHUA.

Konebarenbupiii kKOHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIE KOJIEOAHUS B
ujeanbHOM KosiebaTeabHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTYIbI
3apsijia KOHAEHCATOpa C aMIUTUTY A0 CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpAaHEHUS SHEPTUU B UJICATbLHOM K0JIEOATEIbHOM KOHTYPE.

3aTyxaronime 3JIEKTPOMAarHUTHbIE KOJIeOaHMsI. Brinyxk1eHHBIE
AIIEKTPOMArHUTHBIE KOJIEOAHNS.

[lepemeHHbII TOK. MOIIHOCTh TMEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIEE 3HAYCHUE CHJIBI TOKA W HANpPsDKCHHS TMPU Pa3IMYHON (opme
3aBUCUMOCTH MEPEMEHHOI0 TOKA OT BPEMEHHU.



CHuHycOMJQIbHBIA NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHcaTop W KaTyllKa
WHIYKTUBHOCTH B LE€NM CHUHYCOWJAIBHOIO MEPEMEHHOr0 TOKA. PE30HAHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHblii  Tpancopmartop. IlpousBoactBo, mnepemaya u  noTpebiaeHue
DIEKTPUYECKOU IHEPTUU.

OKOJIOTUYECKHE PHUCKM IIpU IPOU3BOACTBE IEKTpodHepruu. Kynbrypa
VCITOJIB30BAHUS MIEKTPOIHEPTUH B [IOBCETHEBHON KU3HH.

TexHHUecKre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: ICKTPUUYECKUM
3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, IMHUU IEKTpOIIepeaay.

Hemoncmpauyuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YacTOTHI CBOOOHBIX KOJIEOaHUM OT MUHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcmiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHU.

['eneparop He3aTyXarOIIKX JIEKTPOMArHUTHBIX KOJIEOaHHIA.

Mopenb 3JIEKTpOMarHuTHOTO TEHEpPaTopa.

BbIHyX/1IeHHbIE CUHYCOUIaJIbHBIE KOJIEOaHUSI.

Pe3ucrop, KaTymka MHAYKTMBHOCTM M KOHJEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1OCIENOBATEIBbHOM COCIMHEHMHM PE3UCTOpA, KaTyIIKU
VMHIYKTUBHOCTH M KOHAEHCATOPA.

YCeTpoicTBO U IPUHIUTT ACUCTBUS TpaHChOpMaTOpa.

Mopeinb TMHUY 3JIEKTPOIIEPENAUN.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomol, nPAKMUKYM.

N3yuenue Tpancpopmaropa.

HccnenoBanne MepeMEHHOTO TOKA 4epe3 IMOCIENOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO PE30HAHCA.

HccnenoBanue paboThl MCTOUHUKOB CBETA B LIENU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMACHUMHbLE G0JIHDbI.

MexaHudeckue BOJHBI, YCIOBUSL HX pacnpocTpaHeHus. Ilomepeunbie u
IPOJIOJIbHBIE BOJIHBL. Ilepuon, CKOpOCTh pacnpoCTpaHEHUsT W JUIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpaX€HHE, NpeJoMiieHHe, UHTepdepeHIus u
nudpaxus.

3Byk. CkopocTsb 3ByKa. ' poMKocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI U3IYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHHE,  IPEIOMIICHUE,
noJisipu3anusi, MUHTepQepeHns U Au(ppakius.

[IIxana 3JIeKTPOMarHUTHBHIX BOJIH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBA3H U TeNeBUAEHUS. Pagnonokanus.



DNEeKTpOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckre yCTpOICTBA W MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBHI, pajiap, paJuonpuéMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus,
yJIbTPa3ByKOBasl JUArHOCTHUKA B TEXHUKE U MEAUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U pacpOCTPAHEHHUE MONEPEUHBIX U MPOJA0IbHBIX BOJH.

Konebmromieecs Te0 Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabimoieHue orpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnatepdepeniu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HaGmoenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOU U
4acTOTOM KOJEOAHHIA.

HccnenoBanne  CBOMCTB  JJEKTPOMArHUTHBIX  BOJIH: OTpPaKECHHUE,
pesioMJIeHUE, Noaspu3anus, 1udpakuus, UHTephepeHIus.

OGHapy:xeHue nHppakpacHoro u yiabTpadhuoIECTOBOTO U3ITYUYECHUM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, NPAKMUKYM.

N3ydenue napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacupocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMoNMHENHOE paclpoCTpaHEHUE CBETA B OJHOPOJHOM cpexe. Jlyu csera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue n3oOpaxkeHuil B
ockoM 3epkane. Cepruyeckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npesomieHus. OTHOCUTENbHBINA MOKa3aTespb npeaomiieHus. I1ocToSHCTBO 4acTOThI
CBE€Ta M COOTHOIIEHWE JJIMH BOJH NpPHU IEPEX0JI€ MOHOXPOMATHYECKOrO CBETa
yepe3 rpaHully paszesia AByX ONTHYECKUX CPE.

Xon nydeit B npuszme. [ucnepcusi cBeta. CiaokHBIM cocTaB 0€Ioro CBeTa.
IlBer.

IlonHoe BHyTpeHHEE OTpakeHue. [IpenenpHbI yron MmojgHOrO BHYTPEHHETO
OTpaXKEHUSI.

CobOuparormyie ¥ pacceuBarolye JUH3BL. ToHKas JsmH3a. DoKycHOE
paccTosiHUE W ONTHYECKash Cuja TOHKOM JIMH3BL. 3aBHCHUMOCTb (POKYCHOTO
paccTosiHUsL TOHKOW c(epruyeckod JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
noKasartelis MPeIoMJIICHHUS.

PopMysa TOHKOM JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

Xoa Jyya, OpOWENUIEro JMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckor ocu. IlocTpoeHue wu300pakeHUM TOYKM M OTpe3Ka MpsSIMOMl B
COOMpAIOIIUX U PACCEUBAIONINX JIMH3aX U UX CHUCTEMaXx.

OnTuueckue nmpudopsl. Paspemaromniast cnocoOHOCTh. [1a3 kKak onTtuyeckas
CUCTEMA.



[Ipenenbl NPUMEHNMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBass ontuka. HWHTrepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBus HaOMOIEHUS MaKCMMyMOB M MHUHMMYMOB B HHTEp(dEpEHUMOHHOU
KapTUHE OT JBYX KOT€PEHTHBIX HCTOYHUKOB. [Ipumepnl KiiacCHYecKux
UHTEPPEPEHIITMOHHBIX CXEM.

Hudpakuus cBera. JudpakimoHHas pemérka. YCJIOBUE HaOII0ICHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpONMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: OYKH, JIyIa,
nepucKkon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHHs CBETA.

Ha6nrogenue noaHOro BHyTpEHHET0 OTpakeHusl. Mojieinb CBETOBOIA.

HccnepoBanre XoJa CBETOBBIX IYYKOB Yepe3 IUIOCKONApaIEIbHYIO
IJTACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mopenu Mukpockomna, TeJIECKONa.

Ha6mronenue nntepdepeniinm cpera.

HabutoieHue 11BeTOB TOHKUX MJIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenne nudpakiinoOHHON PEIETKY.

Habmonenue nudpakiinoHHOTO CHIEeKTpa.

Ha6nronenue nucnepcuu cBera.

Habmoenue nonsipuszanuu cBeTa.

[IpumeHeHre noIApOUAOB ISl U3YUYECHHS] MEXaHMUECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, PAKMUKYM.

N3mepeHne nokazaresns npeaoMiIeHUs CTEKa.

HccnenoBanne 3aBUCHUMOCTH (OKYCHOTO pacCTOSIHUS OT BellecTBa (Ha
IPUMEPE KUJKHUX JIUH3).

H3mepenne pOKyCHOTO pacCTOSTHHUS PACCEHBAIOIIMX JIMH3.

[TomyuyeHnue n300pa’keHrs B CHCTEME U3 TUIOCKOIO 3€pKajia U JIUH3bI.

[Tomyuyenue n300pakeHus B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Ha6monenue nudpakuuu, tHTEpPEPEHIIMH U MOISPU3ALUN CBETA.

N3yueHune nosuspusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJICKTPHUKA.

N3yuenue unTeppepeHInm JIa3epHOro U3JIyYeHHUs Ha IBYX IIEJsX.

HabGnronenue aucnepcuu.

Hab6mronenue u uccnenoBanue AUQPPaKIIMOHHOTO CIIEKTpa.

N3mepenune IrHbBI CBETOBOM BOJIHBI.



[TomyyeHue criekTpa W3Iy4YEHHUs CBETOIMOAA TP MOMOITU TU(PAKIIMOHHON
PELIETKHY.

Pazgesn 6. OcHOBBI cielIHAJILHOM TEOPHH OTHOCUTEIBLHOCTH.

['panuiel  OPUMEHUMOCTH  Kjiaccuyecko — MexaHuku.  [locTymnaTel
CHeUaIbHOU TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoBue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIIECHUE JUTUHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
IIOKOSI.

TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

Y4eHUYeCKU SKCIEPUMEHT, TaOOopaTOpHBIE padOThI, MPAKTUKYM.

OnpeneneHne MMIYJIbCAa W DHEPrUU  PEISTUBUCTCKUX  YacTl] (IO
dboTorpadgusiM TPEeKOB 3aPSAKEHHBIX YACTUI] B MATHUTHOM MOJIE).

Pazgea 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHo-601H0601i 0yaiu3m.

PaBHOBeCHOE TEIJIOBOE H3JIy4YeHHE (M3TydeHUE abCOJIIOTHO YEPHOTO Tela).
3akoH cMmenieHus: Buna. ['mnore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUsi U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A. I'. CroneroBa. 3akonbl hoTodddexra. YpaBHEHHE
OunmTenHa 1a poroaddexra. «KpacHas rpanuia» dhotodrddekra.

JlaBnenue cBera (B YACTHOCTH, JIAaBJICHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0 ¥ a0COJIFOTHO OTpaxarollyr MoBepxHocTh). OmbiTel [1. H.
JleGenena.

BosHOBBIE cBOMCTBA yactul. Bonuel ne bpoia. lnnHa BosHb! 1e bpoins u
pa3Mmepbl 00JaCTH JIOKaJIM3alWW JBWXKYyIIeWcss dactunbl. KopmyckyispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 3;1eKTpOHOB Ha KpUCTaILIaX.

Cnemuduka n3Mepenuii B Mukpomupe. COOTHOIIECHUS HEONpPEaeIEHHOCTEH
['eitzenbepra.

TexHuueckne YCTpPOWCTBA M TEXHOJIOTHUYECKHE MPOLECCHI: CIIEKTPOMETD,
dororneMeHT, GOTOAATYMK, TYHHENBHBI MHMKPOCKON, COJHE4YHas Oartapes,
CBETOJMO/.

Hemoncmpauuu.

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanne 3akoHOB BHeIHETo ¢hoTodddexTa.

HccnegoBanne  3aBUCUMOCTH  CONPOTHUBJICHHMS  MOJYIPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

CBeTOoauoOI.

Conneunas Oarapesi.

Yuenuueckuit sxkcnepumenm, nabopamoprwie padomul, npAKMUKYM.

HccnenoBanue dhoTope3ncropa.



N3mepenne nmocrosiaHoM [Inanka Ha ocHOBe uccnenoBanus Gorodrddexra.

HccnenoBanye 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOIUO OT HAIIPSIKEHUS.

Tema 2. @usuxka amoma.

OnbITEl MO HCCIETOBAHUIO CTPOEHUs aroMa. IlnmaHerapHas monens aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomnieHue GOTOHOB MpU MEPEXOAe aTroMa
C OJTHOTO YPOBHSI SHEPTUHU HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN SHEPTUH ATOMA BOJIOPOJA.

CrnoHTaHHOE U BBIHYXJIEHHOE U3TydYeHue cBeTta. Jlazep.

TexHuueckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbIN

aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens oneita Pesepdopra.

Habmoienue nHeRvaThIX CeKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA NOHU3UPYIOIIUX YACTHLI.

Ornpenenenue JIMHBI BOJHBI JA36pPHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HabOmronenue nuHeRyaToro crekTpa.

HccnenoBanue criekTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
noctosiHHoM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u I1EMEHMAPHBIX UACHUY,

Hyxnonnass mozgens siapa [eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. U3otonsl.

PannoaktuBHOCTE. Anbda-pacman. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacnaz. ['amma-u3nydeHue.

3aKOH paJuMOAKTUBHOIO pacnaaa. PaauoakTUBHBIE H30TONBI B MPUPOJIE.
CBoiicTBa MOHU3HUPYIOLIETO H3IIy4YeHUs. BiusHue pagvMoOakTUBHOCTH HA KUBbIE
opranu3Mbl. EcrecTBeHHBIN QOH n3inydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl siapa.

Snepusie peakuuu. JleneHnue u cuHTe3 Aaep. AnepHbie peaktopsl. [Ipobdiembl
YIOPaBIsEMOr0 TEPMOSIIEPHOTO CHHTE3a. OKOJOTMYECKHUE ACHEKThl Pa3BUTHUS
AJIEPHON DHEPTETUKH.

Mertoap! perucTpaliy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTHULL.

OyHIaMEHTAIbHBIE B3aUMOJCHCTBUSA. bapuOHBI, ME30HBI W JICOTOHBI.
[IpencraBinenune o CtangaptHOM Moaenu. KBapk-ritooHHas MOAENb aPOHOB.

O®usuka 3a npegenamu CtaHmapTHOM Monenu. TéMHas Marepuss U TEMHaL
DHEPIUsl.

EanHcTBO (pmznueckoi KapTUHBI MUpA.

TexHuyeckre yCTporCTBa M TEXHOJIOTHUYECKUE MPOLECCHI: JO3UMETP, KaMepa
Bunbcona, sSaepHBIA peakTop, TEPMOSICPHBIN peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAas ToMorpadus.

Yuenuueckuit sxkcnepumenm, nabopamoprwie padomul, npAKMUKYM.

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusm).



HccnenoBanue pagnoakTUBHOTO (DOHA C MCTIOIB30BAaHUEM JI03UMETPA.

N3yuenune nmoraomeHus 0eTa-4acThIl aTFOMIUHUEM.

Pa3zgen 8. JjieMeHTHI aCTPOHOMHUY M aCTPOPU3NKH.

DTanel pa3BUTUSL ACTPOHOMUH. [IpuKinagHOe U MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHUH. I[IpUMEHUMOCTh 3aKOHOB (U3UKU Il OOBSICHEHUS MPUPOIBI
KOCMHUYECKHNX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaenoBaHUNA. (COBpPEMEHHBIE ONTUYECKHE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUSI.

Bun 3Bé&3gHoro nHeba. Co3Be3qus, sSpKHUe 3BE3NBI, IUIAHETHI, MX BHIUMOE
JIBIDKEHUE.

ConHeuHas cucTeMma.

Connre. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CoitHIa U 3BE3 .

3BE3/bl, UX OCHOBHbBIC XapaKTEPUCTUKHU. J[MarpaMma «CHeKTpalibHbIN K1acc —
CBETUMOCTE». 3BE31IbI TJIABHOHM IIOCJIEJOBATEIHLHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM MOCJIENOBATEIBLHOCTH. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPECTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE311. DTaNbl )KU3HU 3BE3 .

Muieunsiii [IyTe — Hama I'amaktuka. [lomoxenune m asmxkeHue CoiHIA B
lNanaktrke. Tumnsl raakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC NBIPHI B SIpax
raJlJaKTHK.

Bcenennas. Pacuiupenune Beenennoii. 3akon Xa06ma. Pazberanue ranakTuk.
Teopus bonporo B3psiBa. PeMKkTOBOE M3IIyUeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo0ieMbl aCTPOHOMHUM.

Yuenuueckue naonrooenus.

HaGnronenust 3B€3qH0T0 HEOA HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPHIOKCHUH I ONPEAeSICHUs MOJI0KEeHUSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpPHOTrO MOJMylmIapus U SIPKHUE
3BE3ILI.

Habmronenuss B Teneckon JIyHBI, IIaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIIJICHUM.

DU3NYEeCKUIN NIPAKTUKYM.

Croco6p1 n3MepeHust PU3NIECKUX BETUYNH C MCTIOJIB30BAHIEM aHAIOTOBBIX
U IUQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUYECKUX BEIUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

IIpoBegeHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3NUecKuX BEIUYMH, NPOBEpKAa MPEAIOKEHHBIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pa3zieinax «YUEHUYECKUUA  DKCIEPUMEHT,
Ja00paTopHbIe pabOThI, TPAKTUKYM).

Oo0o0marouee NOBTOPEHUE.

O06o01eHne U CUCTeMaTH3aIMs COJIepKaHUS pa3/ieoB Kypca «MexaHHuKa,
«MonexysipHast Gu3NKa U TEPMOJUHAMUKAY, «INEKTpoAuHaMuKay, «Konebanus



U BOJIHB, «OCHOBBI CIHEHHAIBHON TEOpPUH OTHOCUTENbHOCTHY, «KBaHTOBas
buznka», «IEMEHTHI ACTPOHOMHHU U aCTPOPUUKID).

Ponp Qusuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTUUYECKO,
COITMATILHOM M 3TUYECKOU cepax AesATeTbHOCTH YEJIOBEKA, POJIb U MECTO (PUBUKHU
Y aCTPOHOMMH B COBPEMEHHOW HAy4YHOU KapTUHE MUpPA, 3HAYEHUE ONMUCATEIIbHOM,
CUCTEMATU3UPYIOIICH, OOBSCHUTEIBHOM U MPOTHOCTHYECKOM  (YyHKIUH
busnyeckoit Teopuu, posib (HU3NIECKON Teopur B POPMUPOBAHUU MPECTABICHUN
0 (u3MUeCcKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayoméaHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTEeMaTHKH, OWOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHOZ20
no3HanuA: SIBICHUE, Hay4yHBIA (hakT, TUIOTE3a, (U3NYECKas BEIMYMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPHUTEIbHbBIE TPUOOPHI, I poBas 1adbopaTopus.

Mamemamuka: pelmicHUE CUCTEMBI YpPABHEHUW. TPUTOHOMETPUYECKHUE
GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HA OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX GyHKUMHA. [Ipu3Haku 1OAOOUS TPEyTOIBHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIOCKUX PUTYp U 00bEMa Tell.

Buonozua: >nextpuueckue sBICHHUS B KUBOM mpupoje, KosieOaTelbHbIE
JIBW)KCHUS B JKUBOW MPUPOJE, OKOJOTMYECKHE PHUCKA TPHU HPOU3BOJCTBE
DIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOLIEH  Cpenpl,
yJIBTPa3BYKOBass JUArHOCTUKA B MEIMIMHE, OINTHYECKUE SBICHHUS B JKABOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUIMYECKOM pEIIETKH, CHEKTpalbHBIN
aHau3.

T'eocpaghua: wmarHuTHble mMoOMIOCAa 3€MIIM, 3aJI€KH MAarHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSTHHBIX MArHHATOB, JJIEKTPOMAarHUTOB,
ANEKTpOJBUTATENb AKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHIAYKUMOHHAsS I€Yb,
JIMHUAM D3JIEKTpOIepeay, dJIEKTPOABUTaTENb, Paaap, pPaAuONPUEMHUK, TEIEBU30D,
aHTeHHa, TtenedoH, CBY-meub, yabTpa3ByKOBas AMArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmapar, BOJOKOHHAs! ONTHUKA, COJTHEYHasi Oarapesi, CIIyTHUKOBBIE
MPUEMHHKH, sA/I€PHAst SJHEPTeTUKA U YKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHSL.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mnpenMera «Dusukay
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIINXCsl pYKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHI, COOTBETCTBYIOIIHUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTH B MPOIECCE pEAM3alUN OCHOBHBIX HAIpPaBICHUN
BOCIIMTATENBHOU IESITEILHOCTH, B TOM YUCJIE B YaCTH:

rPaskKIAHCKOT0 BOCTIMTAHMSA:

e chopMHUPOBAaHHOCTh TPAKMAHCKOW  TMO3UIIMH  OOYYArOIIETOCS  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJ€HA POCCUICKOI0 O0IECTBA;

e TMPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAECATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTb B CaMOYINpaBI€HWH B  0Opa3oBaTeIbHON
OpraHU3alluy;

e YMEHME B3aMMOJCHCTBOBATH C  COLMAIbHBIMHU HWHCTUTYTAMU B
COOTBETCTBHUH C UX (HYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOUW M BOJIOHTEPCKOU €SI TENHHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e chopMUpPOBaHHOCTH POCCHICKOU rpaXXJaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAapPCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MMOBE/ICHNUS;

e CIIOCOOHOCTbH OILEHMBATH CUTYALUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBbI U IIEHHOCTH, B TOM
YUCJE B AEATEIbHOCTH YUYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOTO Oy AyIIETO.

3CTETHYECKOr0 BOCTIMTAHUSA:

e DOCTETUYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAsA OCTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIUTAHMSA:

e HHTEpEC K pa3nudHbIM cepam mpodecCHOHATBHON ACATEIHHOCTH, B TOM
YUCl€ CBS3aHHBIM C (U3UKOW M TEXHHKOM, YMEHHE COBEpIlIaTh
OCO3HAHHBIN BBIOOp Oyayiiel nmpodeccuu U pea30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI;

e TOTOBHOCTh M CIOCOOHOCTh K O0Opa30BaHUI0O W C€aMOOOpa30BaHHUIO B
00nacTi GU3HMKU HA TPOTSHKEHUU BCEH KU3HM.



IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMHUPOBAHHOCTh IKOJOTUYECKOM KYJIbTYphl, OCO3HAHHE TI00ATBHOTO
XapakKTepa 3KOJOTMYECKHUX MPoOIeMm;

IJIAHUPOBAHUE W OCYIIECCTBICHUE NIEMCTBUH B OKPYJKAIOIIEH cpelie Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTMYECKOM HAIpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOTI'O MO3HAHUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PU3NYECKON HAYKHU;

OCO3HAHWE LEHHOCTHM HAYyYHOMU JIEATEIBbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4YeHUsT (PU3UKH OCYIIECTBISATh TMPOCKTHYIO M HCCIEI0BATEIHCKYIO
JEATENbHOCTh UHIWBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jijornueckue 1eiicTBUA:

CaMOCTOSITENILHO  (OPMYJIMPOBATh M aKTyalU3UpOBaTh  MpodIemy,
paccMmaTpuBath €€ BCECTOPOHHE;

OTIPEACTATh e JEATEeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKECHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMST B PacCMAaTPUBAEMBIX
bU3UYECKUX SIBICHUSX;

pa3pabaThiBaTh IJIAH PEHICHUS MPOOJIEMbI ¢ YUETOM aHaIN3a UMEIOITUXCS
MaTepHaNTbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCSATEIHHOCTh, OIICHUBAaTh COOTBETCTBUE
PE3yNbTATOB IEJISIM, OIICHUBATH PUCKHU MTOCIICICTBHIA IEATSILHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATHE PabOTy B YCJIOBHSAX peajbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUA.

BJIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH MOHATUSIMU U METOAaMU
(bU3NYECKON HAYKH;

BJIAJCTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIHCKOM u MPOEKTHOMN
JEATeIbHOCTH B 001acTH (DU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB pelieHus: 3amad  (PU3MIecKoro
COJIEp>KaHMsl, IPUMEHECHHIO PA3JIMYHBIX METOJIOB IMO3HAHUS,

BJIQJICTh BHUJAAMHU JACSATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpeTalny, TPeoOpa30oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX
CUTyallMsaX, B TOM YHUCJIE€ MPU CO3JaHUMU YUEOHBIX MPOEKTOB B 00IacCTH
bu3uKy;

BBISBJIATh MPUYMHHO-CIICICTBEHHBIE CBSI3M U aKTyaJlM3UPOBATh 3ajauy,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJUTh apryMEHThl s



JI0Ka3aTesIbCTBA CBOMX YTBEP)KICHMI, 3a7aBaTh NapamMeTpbl U KPUTEPUU
pELICHMS;

aHANIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHUS 3aJayd pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 0Opa30oBaTEIbHOM
JESATEIbHOCTH, B TOM YHCIIE IPU U3YUCHUHN (PUBUKY;

JaBaTh OIIEHKY HOBBIM CUTYallMsAM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTh 3HaHUs M0 (U3MKE B MPAKTUUYECKYIO 00JIacTb
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00IacTel;
BBIJIBUTAaTh HOBBIEC UJIEH, NPEJIaraTh OPUTHHAIBHBIE MOJIXOAbl U PEIICHNUS,
CTaBUTH NMPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMH TIOTyYeHUS WHGOpMAuK (HU3HUECKOTO CONEPIKaHUS
U3 HWCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSATEIHLHO OCYIICCTBISITH TOHUCK,
aHaIM3, CHCTEMATH3AIlMI0 M WHTEPIPETAMI0 HHPOPMAIIMHA PA3TUIHBIX
BUJIOB 1 (DOpM TIpeicTaBICHUS;

OILICHUBATH JOCTOBEPHOCTHh HH(OpMAIIHH;

UCIIONIb30BaTh CpeIcTBa HMH(DOPMANMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTMM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIOJIEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEPEKEHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM WH(DOPMAITMOHHOU 0€30MTaCHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMs B Pa3IMUHBIX (popmaTax ¢
y4€TOM Ha3HaueHus WHOOpPMAIMU H IEJICBOM ayJauTOPUHU, BBIOHpas
ONTHMAJIBHYIO0 (POPMY TPEICTABIICHUS U BU3YaJTU3AIIHH.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYUIECTBJIATh OOIIEHWE Ha Yypokax (U3UMKA U BO BHE-YPOUHOMU
NEATEIILHOCTH;

pacrno3HaBaTh NPEINOCHUIKM KOH(MDIMKTHBIX CHUTyallMii W CMsr4artb
KOH(JIUKTHI;

Pa3BEPHYTO U JOTMYHO U3JIaraTb CBOIO TOYKY 3PEHHUS C UCIIOIB30BaHUEM
A3BIKOBBIX CPEICTB;

IIOHMMAaTb W MCIOJB30BAaTh  MPEMMYIIECTBA  KOMAaHAHOM U
WHIUBUTyJIbHOW PabOTHI;

BBIOMPATh TEMATUKY U METOAbl COBMECTHBIX NEUCTBUM C YUETOM OOILIMX
MHTEPECOB U BO3MOKHOCTEH Ka)KI0I'0 YJIeHa KOJIJIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JCATEIBHOCTH, OPraHU30BbIBATHL U
KOOPAUHUPOBATb JEUCTBUA II0 €€ JOCTWIKCHHUIO: COCTaBIIATH IIIaH
JEHCTBUM, pacpeeNsiTh pojid ¢ y4€TOM MHEHUI YYaCTHUKOB, OOCYXAaTh
pe3yJIbTaThl COBMECTHOM pabOTHI;



OLICHMBATh Kauye€CTBO CBOET0 BKJIA/Ja M KAXKJIOTO yYaCTHHKAa KOMAHJbI B
OOIIMii pe3yNbTaT Mo Pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLUEHUBATh HWJEU C MO3WULHUHU HOBU3HBI,
OpPUTHUHANIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETHYECKOE TOBEJICHUE B Pa3IUYHbIX
CUTyalusiX, IpOsABIATH  TBOPYECTBO U  BOOOpakeHUE,  OBITh
VMHUIMATUBHBIM.

PeryasiTuBHble YyHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO  OCYIIECTBIIATh I[MO3HABATEIIbHYIO JEATEIHHOCTh B
o0nacTd (GU3UKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTAaBUTh H
dbopMyTupOBaTh COOCTBEHHBIE 33]1a4H;

CaMOCTOSATEIILHO COCTABJISITh TUTAH PEIICHUST PACUETHBIX U KaueCTBEHHBIX
3a/1ay, IUIaH BBITIOJHEHUS MPAKTHYECKOW PabOThI ¢ yIETOM HMEIOIINUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHTYaIIHsIM;

pacmmpsiTh ~paMKd ~ y4eOHOro TmpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUH;

JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OILICHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IPYIAUIUU B 001aCTH
(GU3UKH, TIOCTOSIHHO TOBBINIATH CBOM 0Opa30BaTENbHBIA W KyJIbTYPHBIM
YPOBEHb.

CﬂMOKOHTpOJ’Ib, AMOIMOHAJIBHbIA HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CUTYyalllsIM, BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTb,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BJIaJICTh HABBIKAMM  TO3HABATEILHOM peduiekcuu Kak OCO3HAHUs
COBEPILIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu i OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHHBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO KX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JICATEIILHOCTH,

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M ApPryMEHTHI JIPYTUX TPU AHAJIU3E PE3YJIbTATOB
JIESATCILHOCTH;

MIpU3HABaTh CBOE MPABO M MPABO JAPYTHX HA OUTHOKH.

B mpouecce pocTukeHUs JMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPOTPAMMBI I10
bu3uKe U1 ypOBHA CpeaHEro ooOmero oOpa3oBaHUS Y OOYyYaroluXcCs



COBEPILIEHCTBYETCS OMOIMOHATBHBIN WHTEJUICKT, IpeIoIararnmi
c(OpPMHUPOBAHHOCTD:

e CaMOCO3HaHHUS,  BKJIIOYAIOLIErO0  CIOCOOHOCTh  IMOHUMATh  CBOE
AMOIIMOHAJILHOE COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTH COOCTBEHHOMN
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIIOCOOHOCThH aJaNTHPOBATHCS K
HMOIIMOHAJILHBIM WM3MEHEHUSIM U TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKJIFOYAIOUIEH CTPEMIIEHHE K JOCTHKEHUIO LIEIU
U yClexy, ONTHUMH3M, HHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXOMIS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh TOHUMAaTh AMOLMOHAIBHOE
COCTOSIHUE JpPYIMX, YYHMTBIBAaTh €ro IpPU OCYLIECTBICHUH OOIICHMUS,
CIIOCOOHOCTB K COUYBCTBHIO M COIEPEKUBAHUIO;

e COUMAIBHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBAaTh
OTHOUIEHUSI C APYIMMH JIIOJIbMHU, 3a00TUTHCS, MPOSIBISATH HMHTEPEC H
paspemarh KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATHI
K koniy oOydenuss B 10 Knacce mpenMeTHbIE pe3yJbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHHUI:

MOHUMATh  poidb  (U3UKM B  DKOHOMHYECKOW,  TEXHOJOTUYECKOH,
9KOJIOTUYECKOM, COIMAIIBHOW M ITHYECKOW cdepax NeSTeIHHOCTH YEIOBEKa,
poJib U MecTO (UMK B COBPEMEHHOW HAYYHOW KapTHHE MHpa, 3HAYCHUC
OMUCATENIbHON, CUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW U MPOTHOCTUYECKOM
GyHKUMA (QU3NYECKOH TEOpUHM — MEXAHHMKH, MOJIEKYJSpHOU (U3UKU U
TEPMOJUHAMUKH, POJIb GU3UIECKON TeOpUH B (DOPMUPOBAHUU MPEICTABICHUN
0 u3nyeckoi KapTUHE MUPA;

pasznuyaTh yCIOBUS NMPUMEHUMOCTH Mojelied (PU3NYECKUX Teld U MPOLECCOB
(siBNeHMi): MHEpUMadbHAs CcUCTeMa oOTcuéra, aOCOJIOTHO TBEPIOE TEJIO,
MaTepHalibHasi TOYKa, PAaBHOYCKOPEHHOE JIBMKEHHE, CBOOOJHOE IIaJICHUE,
a0OcomoTHO ympyras jaedopmaiiis, aOCOMIOTHO YIOpPyroe M aOCOIIOTHO
HEYIpPYyroe CTOJIKHOBEHUS, MOJIEIM rasza, JKUAKOCTA U  TBEPAOrO
(KpUCTaJUIMYECKOTr0) Tela, WICaJbHbIM Ta3, TOYEUHBIM 3apsill, OJHOPOIHOE
ANEKTPUUECKOE MOJIE;

pasnuyaTh ycioBHS (TpaHMIBI, 00JIACTH) NPUMEHUMOCTH (U3HUCCKUX
3aKOHOB, IIOHUMAaTh BCEOOMMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYCHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBATh U OOBACHATH MEXAHUUECKHE MPOIECCHI U SIBJICHUS, UCTIONb3YS
OCHOBHBIE TTOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOTO
NBWKEHUSA,  (GOpMyJibl  KUHEMATHKH  PAaBHOYCKOPEHHOTO  JBHMXKEHUS,
npeoOpa3oBanus ['amuiest uisi CKOPOCTU M TIepeMeIIeHus], 3aKkoHbl HbloTOHa,



MPUHIMUIT OTHOCHUTENBHOCTH ["anuies, 3aKOH BCEMUPHOTO TATOTCHUS, 3aKOHBI
COXpAaHECHUS WMMITYJIbCA M MEXAaHWYECKOW HSHEPruu, CBSI3b PAOOTHI CHUIIBI C
U3MEHEHUEM MEXaHMYECKOW SHEPruu, yCJIOBHUSI PABHOBECHS TBEPAOrO Teja),
IIPA 3TOM HCIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh
YCJIOBUSI TPUMEHUMOCTH (DU3NUECKUX 3aKOHOB: TpeoOpa3oBaHuii [amuies,
BTOPOTO M TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HUMIyJIbCa M
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

aHAJIM3UPOBaTh M OOBSICHATH TEIUIOBBIE MPOILIECCHl U SIBJICHUS, HCIOJIb3Ys
ocHoBHble TmojokeHus MKT wu 3akoHBI MOJEKyJIsIpHOH (QU3UKH U
TEPMOJIMHAMHUKH (CBSA3b JABJICHUS UCATHHOTO Ta3a CO CPEIHEH KHHETUYECKON
SHEPrUeM TEIUIOBOIO [JBWXEHHMS M KOHLIEHTPAUHUEH €ro MOJIEKYJ, CBS3b
TEMIIEPaTypbl BEIIECTBA CO CPEIHEHM KHUHETHUYECKOW SHEPrHed TEIUIOBOrO
JBUKEHHSI €r0 4YacTHll, CBSA3b JABJICHUS HWACATBHOIO ra3a ¢ KOHIICHTpaluen
MOJIEKYJI U €ro TeMNepaTypou, ypaBHeHne Menaeneesa—Kianenpona, nepBbii
3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS PHEPTrUU B TEIUJIOBBIX MPOIECCAX),
IIPA 3TOM HCIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh
yCJOBUS IPUMEHUMOCTH ypaBHeHUsI Menneneesa—Knaneipona;
aHAIM3UPOBATh U OOBSCHATH BJEKTPUUYECKUE SIBJIICHUS, UCIOJIb3Ysl OCHOBHBIE
MOJIOKEHUST M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsiaa, 3akoH KylloHa, MOTEHUHATBHOCTh 3JIEKTPOCTATHYECKOIO  IOJIs,
IIPUHLIUII CYIIEPIIO3ULIMU DIEKTPUUECKUX MOJIEN, TP ATOM yKa3bIBasi yCIOBHS
IPUMEHUMOCTH 3aKoHa KyloHa, a Takke MpakTUYeCKU Ba)KHbIE COOTHOLICHHUS:
3akoHbl OMa ISl yyacTKa LENH U JIJIsl 3aMKHYTOM 3JIE€KTPUYECKOM LIENH, 3aKOH
Jlxoyns—Jlenna, npasuna Kupxroda, 3akonst dapajes 1J1s1 3J€KTPoIn3a);
OMHUCHIBaTh (U3MUECKUE TIPOLECCHl W  SBJICHUS, WCIOIb3YsS BEJIMYMHBI:
[IEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIAa U CUCTEMBI TEN, CHUJIA,
MOMEHT CHWJIbI, JABJICHHUE, MOTCHUHAIbHAS SHEPTUS, KMHETUYECKAS] SHEPIUs,
MEXaHM4YeCKas SHeprusi, paboTa CHUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
CUJla TSDKECTH, CHWJIAa YIOPYrOCTH, CHJIA TPEHHUS, MOIIHOCTh, JSHEPrUs
B3aUMOJICHCTBUS Tena ¢ 3eMJIEN BOJMM3U €€ MOBEPXHOCTH, DHEPIHUS yHpyroi
nedopMarii Py KUHBI, KOJUYECTBO TEIIOTHI, aOCOJIOTHAs TeMIlepaTypa
Tena, paboTta B TEPMOJWHAMUKE, BHYTPEHHSS DHEPrUsl HIICATHLHOTO
OJIHOATOMHOI'0 rasa, paboTa HIEalbHOTO ra3a, OTHOCHTENbHAs BIIAXKHOCTb
Bo3ayxa, KIIJ| wupeanbHOro TEIJIOBOTO JBUTaTENs; JJIEKTPUYECKOE IIOJIE,
HANPSKEHHOCTh JIEKTPUYECKOTO TMOJIS, HANPSKEHHOCTh IOJIS TOYEHYHOTO
3apsla WM 3apsHKEHHOrO Iapa B BAKYyM€ W B AUAJIEKTPUKE, MOTEHIMAI
ANEKTPOCTATUYECKOTO MOJIsA, PA3HOCTh NOTEHINAIOB, 3JIEKTPOABUKYILAS CHJIA,
CUJIa TOKA, HAMPSKEHWE, MOIIHOCTh TOKA, JJIEKTPUUECKAsT EMKOCTh IJIOCKOTO
KOHJICHCATOpa, CONPOTHUBJIEHMWE YyYacTKa LENU C IOCJIEA0BATENbHbIM U
NapajuieIbHbIM COEOUHEHHEM PpE3UCTOPOB, JHEPIUsl SIIEKTPUUYECKOrO IO
KOHJIEHCATOPA;

OOBSACHITH OCOOCHHOCTU TMPOTEKAHUS (PU3NYECKUX SIBICHUN: MEXaHUYECKOE
JBUXEHHE, TEIUIOBOE IBH)KEHHUE YACTHUIl BEIIECTBA, TEIJIOBOE PAaBHOBECHE,



OpOYHOBCKOE JBIKEHUE, AUPPy3us, ucrapeHue, KUICHUEe U KOHACHCALUS,

IUIABJICHWE M KPUCTAUIM3AlMA,  HAIMPABICHHOCTh  TEIUIONEPENayu,
JNEKTpU3aLUs TEJ, OKBUIIOTCHUIHAIBHOCTh IOBEPXHOCTH  3aAPSIKEHHOTO
IPOBOIHUKA;

MPOBOJAUTH MCCJIEAOBAHUE 3aBUCUMOCTH OJHON (DU3UYECKOW BEJIMYUHBI OT
JIPYrol ¢ MCHOJB30BAHHEM NPSIMBIX HW3MEPEHMI, NMPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHUPOBATh Pe3yJIbTaThl MOJIYYCHHOW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE TPaPUKOB ¢ YUETOM aOCOIIOTHBIX MOTPEITHOCTEH U3MEPEHUH,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTATaM HCCIICIOBAHUS;

IPOBOJIUTH KOCBEHHBIE M3MEpPEHUS (HU3UUECKUX BEJIUYHH, TIPU 3TOM BBIOUPATH
ONTUMAJIBHBIA METOJ] U3MEPEHHUS, OIICHUBATh a0CONIOTHBIE U OTHOCHUTEIILHBIE
MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH OMBITBI TIO TPOBEPKE MPEITOKCHHOW THUIIOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJYYCHHbIE pE3YyJbTaThl M JIeNlaThb BBIBOJ O CTATyce€ MNPEAI0KEHHON
TUTIOTE3HI;

cobyirofaTh mpaBuiaa 0€30MacHOTO TpyJla MPH MPOBEICHUM HCCIEIOBAHUN B
paMKax y4yeOHOro 3KCIEPUMEHTA, MPAaKTUKyMa U y4eOHO-UCCIIeI0BaTEIbCKON
U TIPOEKTHOU JIEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOIMCTB U
71a00paTOPHOTO 0O0PYAOBAHUS,

pemarh pacy€THbIC 3aJla4M C SBHO 3aJJaHHON M HESBHO 3aJIaHHON (PU3MYECKON
MOJIETIbIO: HA OCHOBAHUHU aHAJIM3a yCIOBUS 0O0OOCHOBBIBAThH BHIOOP (pr3myeckoit
MOJIeNIA, OTBEYAroIIeil TpeOOBaHUAM 3a7a4M, MPUMEHATH (POPMYJIbI, 3aKOHBHI,
3aKOHOMEPHOCTH M TIOCTYJIaThl (DU3WYECKUX TEOpUH MpPU HUCIOJIb30BAaHUU
MaTeMaTUYECKUX METOJ/IOB PEIICHUS 3a7a4, MPOBOUTh Pacu€Thl HA OCHOBAHUU
MMEIOIINXCS JaHHBIX, AHATU3UPOBATh PE3YIHTATHl U KOPPEKTHPOBATH METOJIBI
pelIeHust C y4E€TOM MOTYUYEHHBIX PE3YIbTaTOB;

pelniaTh KaueCTBEHHbIC 3a/1auM, TPEOYIolMe MPUMEHEHUSI 3HAHUW U3 Pa3HbIX
paszienioB Kypca (U3UKH, a TAKKEe MHTErpAllMy 3HAHUW U3 APYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOTO  IIMKJA:  BBICTpauMBaTh  JIOTMUECKYIO  LEMOYKY
pacCyXIeHud ¢ ONOpOM Ha U3YUYCHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3ndecKue SBICHUS;

HCTIOJIb30BaTh TEOPETUUECKUE 3HAHUSA SISl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB
paboTBl  M3MEPHUTEIBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB;

IPUBOJINTH TIPUMEPHI BKIIaJla POCCHMCKUX U 3apyOCKHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

aHAJIM3UPOBaTh M OICHUBATH MOCIEICTBUS OBITOBOM M TMPOU3BOICTBEHHOMN
JESTENHLHOCTH YEJIOBEKa, CBA3AHHOW ¢ (PU3NYECKUMHU MPOIECCaMU, C MO3UIUN
AKOJOTHYECKOM  0€30MacHOCTH,  MPEACTABICHHM O  pallMOHAIbHOM
PUPOIOTIOIH30BAHNH, a TAK)KE PA3yMHOM HCIOIB30BAHUH JIOCTHKEHUI HAYKH
Y TEXHOJIOTHH ISl TAJIbHEHIIIETO Pa3BUTHS YEJIOBEUSCKOro OOIIeCTBa;



NPUMEHSTh pa3InyHble CIOCOOBl paboThl ¢ uHMOpManMend (UINIECKOTO
CONIEp’)KaHUsI €  HKCIIOJIb30BAHMEM  COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJOTHH, TpPU ITOM HCIOJIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TIOUCKA, MepepadOTKH U MPEAbABICHUS YIeOHOW M HAy4YHO-
nomyysipHo  uWHOpManmMM,  CTPYKTypUpPOBaHHMS U HWHTEPIpETAlNUU
UHpOpMallMK, TOJYYEHHOM U3 pa3IUYHbIX MCTOYHHMKOB, KPUTHUYECKU
aHAJIM3MPOBATh MOJy4YaeMyr HMH(OPMALMIO U OLIEHHWBATH €€ JTOCTOBEPHOCTH
KaKk Ha OCHOBE MMEIOIIMXCS 3HAHMM, TaK U Ha OCHOBE aHAJIM3a MCTOYHHUKA
uHdopMaIuy;

NPOSIBIISATh OpPraHU3allMOHHBIE W MO3HABATEIbHbIE YMEHUSI CAMOCTOSTEIBHOIO
OpUOOpPETEHUSI HOBBIX 3HAHUN B IPOLECCE BBHIMOIHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTaTh B TpyINIe C HUCHOJHEHHUEM pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIBI, PAlMOHATIBHO PACHpENesaTh AEATENbHOCTh B
HECTaHJAPTHBIX CUTYyallMsX, aJCeKBaTHO OIICHWBATh BKJIAJ KaXJAOro U3
YYaCTHUKOB TPYMIIBI B pELICHHE paccCMaTpUBaeMoil MpoOIeMbl;

OPOSBIISITH MOTHUBAIMIO K OyAylieid MpopecCHOHATIbHOM IEesTENbHOCTU M0
CIIEHMATBHOCTSM (PU3UKO-TEXHUUECKOTO MPODUIISL.

K xoniy obyuenust B 11 knacce npeaMeTHble pe3ybTaThl Ha YTIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaThb CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUN:
MOHUMATh POJIb (DU3UKU B SKOHOMHUYCCKOU, TEXHOJIOTHYECKOM, COIMAITBHON 1
ATUYECKON cdepax esTeIbHOCTH 4YeJOBEKa, pPOJb W MECTO (PU3UKU B
COBPEMEHHOW HAay4YyHOM KapTUHE MHPA, POJIb ACTPOHOMHHU B NPAKTUYECKOU
NEATEIIbHOCTH 4YEJOBEKA M JAJBHEMIIEM HAyYHO-TEXHUYECKOM pPa3BUTHUH,
3HAYEHUE  OMHCATEIbHOM, CHUCTEMATH3UPYIOUICH, OOBICHUTETBHOU H
MPOTHOCTUYECKOW (PYHKIHMA (PU3NIECKOM TEOpHUH — BJICKTPOIMHAMHUKH,
CHEUUaIbHOM TEOPUHM  OTHOCHUTEIBHOCTH, KBAHTOBOW  (PU3MKH, pOJb
(dusnyeckoil Teopun B HOPMUPOBAHUM MPEJCTABICHUN O (U3UUECKON KapTHHE
MHUpa, MeCTO (PU3NYECKOM KapTHUHBI MHUpa B OOIIEM psJy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJIE;

pasznuyaTh yCIOBUS NMPUMEHUMOCTH Mojesied (PU3NYECKUX Tel M MPOIECCOB
(sIBJIEHUI): OAHOPOJHOE DJIEKTPUUECKOE M OJHOPOJHOE MArHUTHOE IIOJIf,
rapMOHMYECKHE  KOJIeOaHMs, MAaTeMaTH4YEeCKUM  MasTHUK, UACaJbHBIN
NPY>KUHHBI MasiTHUK, TAPMOHHYECKHE BOJIHBI, WICAIbHBIN KOJIeOaTeNbHbIN
KOHTYD, TOHKas JIMH3a, MOJEJIEH aTOMa, aTOMHOI'O s/1pa U KBAHTOBOM MOJIEIHN
CBETAa;

pa3nuyaTh yciOBUS (TpaHUIBl, O00JACTH) NPUMEHUMOCTH (PUIUIECKUX
3aKOHOB, TOHUMAaTh BCEOOIIMH XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIU3UPOBaTh M OOBSCHATH DJIEKTPOMAarHUTHBIE TMIPOLIECCHl U SIBJICHUS,
UCIIOJNb3Yysl OCHOBHBIC ITIOJIOKEHHMSI M 3aKOHBl  DJIEKTPOJAWUHAMUKU U
CHEeNUaIbHON TEOPUH OTHOCUTENHLHOCTH (3aKOH COXPAHEHHMS BJIEKTPUUYECKOTO
3apsiaa, cuiia Amrmepa, cuia JIopeHna, 3aKOH 3JEKTPOMArHUTHOW WHIYKIUU,



npasuio Jlenna, cBa3p 3/1C caMOMHIYKIMH B 3JIEMEHTE 3JIEKTPUUECKOW LENU
CO CKOpPOCTBIO HW3MEHEHHMS CHJIBI TOKa, IOCTYJAThl CIELHAIBHON TEOpUU
OTHOCUTEILHOCTH DUHIITEITHA);

aHaJIM3UPOBaTh U OOBACHATH KBAHTOBBIC MPOILIECCHI U SBJICHUS, HUCIOJb3YS
MOJIOKEHUS! KBAaHTOBOW (u3uku (ypaBHeHHe OWHINTEHHA it doTtorddexra,
nepBeli W BTOpoM  moctynarel  bopa, OpUHIMO ~ COOTHOUIEHUS
HeonpenenéHHocte ['elizeHOepra, 3akOHBl COXPAaHEHUsI 3apsAOBOTO U
MacCOBOTO YHMCEI W DHEPIHM B SICPHBIX PEAKIUAX, 3aKOH PaJIMOAKTHUBHOTO
pacrnajna);

OMHUCHIBaTh (U3MUECKUE TIPOLECCHl W  SBJICHMS, WCIONb3YSd BEJIMYMHBIL:
HaIpPSHKEHHOCTh  AJIEKTPUYECKOTO TOJIS,, TOTEHIMAN 3JIEKTPOCTATUYECKOTO
NoJisi, Pa3HOCTh MOTEHIMAJIOB, JJIEKTPOABMKYIIAS  CHIIA, HWHIYKIHS
MarHUTHOTO TIOJi, MArHUTHBIM MOTOK, cwia AwmIepa, HWHIYKTUBHOCTD,
ANEKTPOJABIKYIIAS CHJIA CAMOMHAYKIMHM, SHEPrus MAarHUTHOTO  MOJs
MPOBOJHUKA C TOKOM, PEISITUBUCTCKUN HUMIYJIbC, MOJIHASI SHEPTUs, SHEPTUS
MOKOSI CBOOOJIHOM YacCTHUIIbI, JHEPTUsi U UMITYJIbC (POTOHA, MACCOBOE UUCIIO U
3apsnl apa, SHEPTUs CBSI3U A]1pa;

OOBSICHATH OCOOCHHOCTH MIPOTEKAHUS bu3nyecKux SIBJICHUM:
ANIEKTPOMATrHUTHAS MHIYKIMS, CAMOUHIYKILHUS, PE30HAHC, WHTepepeHIIus
BOJIH,  Judpakuusi, JUCIEpPCHUsi, TIOJHOE  BHYTPEHHEE  OTpPaKEHUE,
dotornexkrpuueckuit rhdext (pororddexr), anvda- u Oera-pacmnansl saep,
ramMmma-usiaydeHue saep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO aHaIu3a U
paboTHI J1a3epa;

ONpEeeIATh HAIPaBJICHUE UHAYKIIMM MAarHUTHOTO TOJIsl MPOBOJHUKA C TOKOM,
cwiibl AMriepa u cuiibl JIopeHna;

CTPOUTH M300paKEHHE, CO3/IaBAEMOE IJIOCKUM 3€pKaJIOM, TOHKOW JTMH30U, U
pacCUUTHIBATH €T0 XapaKTEPUCTUKU;

MPUMEHATh OCHOBOINOJAralOUIME ACTPOHOMUYECKUE TOHATHUS, TEOPUH U
3aKOHBI JIJIS1 aHAJIM3a U OOBSICHEHUS (PU3UYECKUX MPOIIECCOB, IPOUCXOIALIUX B
3BE€3/1aX, B 3BE3HBIX CHUCTEMAaX, B MEKTAUIAKTUYECKOU Cpele; IBUKCHUSA
HeOECHBIX TEJ, DBOJIIOLMH 3BE311 U BeceneHHoI;

MPOBOJIUTH  MCCJICIOBAaHWE  3aBUCHUMOCTEH  (U3MYECKUX  BEIUYUH  C
WCTIOJIb30BAaHUEM MPAMBIX U3MEPEHUMN, TPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUpPOBaTh PE3yIbTAThI MOTYUYEHHON 3aBUCUMOCTH (DM3MYECCKUX BEIWYHH B
BUJEe TpaUKOB C Y4ETOM aOCOJIOTHBIX IMOTPEIIHOCTEN HM3MEpPEHHi, JeaTh
BBIBO/IbI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

MPOBOJAUTH KOCBEHHbIC U3MEPECHUSI PU3MUYECKUX BEIUYMH, IIPU 3TOM BBIOUPATh
ONTUMAJILHBIA METOJ W3MEPEHUs, OlLICHUBATh a0COIOTHBIE U OTHOCUTEIbHBIE
MOTPEIIHOCTU MPSAMBIX U KOCBEHHBIX U3MEPEHU;

IPOBOJUTH OIBITHl IO TPOBEPKE MPEATOKEHHOW THUIOTE3bl: IUIAHUPOBATh
AKCIIEPUMEHT, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
MOJIyYECHHbIC PE3YyJbTaTbl W JI€JaTh BBIBOJ O CTaTyce MPEII0KEHHON
TUIIOTE3bL;



OMUCHIBATh METO/IbI NTOJIYYEHHUSI HAYUYHBIX aCTPOHOMHYECKUX 3HAHUN;
cobyofaTh mpaBuiaa 0€30MacHOTO TpyJla MPU MPOBEICHUM HCCIIECIOBAHUN B
paMKax y4eOHOro SKCIEPUMEHTa, MPAKTUKyMa M y4eOHO-HCCIIEI0BATEIbCKON
U TIPOCKTHOU JIESITEIIbHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPOUCTB U
1a00paTOPHOTO 00OPYIOBAHUS;

pemiaTh pacy€THBIC 3a7a4M C SBHO 3aJJaHHOM U HESBHO 3aJaHHON (pU3MYEeCKOn
MOJIEJIbIO: HAa OCHOBAaHMM aHAllM3a YCJIOBUS BbIOMpATh (PU3MUECKHE MOJEIH,
OTBEYAIOIIME TPeOOBaHUSAM  3aJauyd, MPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTYJIAThl (DU3WYECKUX TEOpPUl MPU HUCHOJIb30BAaHUU
MaTeMaTUYECKHX METOJIOB PEILICHHS 3a/1a4, POBOJUTH PACUEThl HA OCHOBAHUU
UMEIOIIUXCS JaHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOIbI
pelIeHUsI C YY4ETOM MOTYUYEHHBIX PE3YJIbTaTOB;

peraTh Ka4yeCTBEHHBIC 3a/7a4d, TpeOyronue MPUMEHEHHUS 3HAHWW U3 Pa3HbIX
pasnenoB Kypca (pU3MKH, a TaAKKE WHTETPAlUU 3HAHUHN U3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO  IIMKJA:  BBICTpauMBaTh  JIOTUYECKYIO  ILIETIOYKY
pacCyXJ€HU C ONOpOM HAa M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SIBICHNUS;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS JJI1 OOBSICHEHHS] OCHOBHBIX MPUHIUIIOB
paboTbl  M3MEPUTENIbHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOJNUTH MPUMEPHI BKIIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

aHAIM3WPOBATh M OIICHUBATH TOCIEJACTBUS OBITOBOM M TMPOM3BOICTBEHHOMN
NESTETPHOCTH YEIOBEKa, CBA3AHHOW ¢ (PU3NYECKUMH MPOIECCaMU, C TIO3UITUI
DKOJOTHYECKON  0e30macHOCTH,  TPEACTABICHWH O  PaIllMOHAILHOM
MIPUPOJIOIIOIL30BAHUH, A TAK)KE Pa3yMHOM UCIIOJIb30BaHUU JJOCTUKEHUN HAYKU
Y TEXHOJIOTUH JJIsl JaJbHEUIIIEr0 pa3BUTHSI YEJIOBEUECKOTO OOIIECTRA;
OPUMEHATh pa3lInyHble CIOCcOoObl padoThl ¢ HHPOpMaLKE (HU3MUECKOTO
colepkaHUsl C  MCIOJIb30BAHUEM  COBPEMEHHBIX  MH(OPMAIMOHHBIX
TEXHOJIOTHH,

MPOSIBIIATh OPTaHU3AIMOHHBIE U MO3HABATEIbHBIE YMEHHSI CAMOCTOSATEIHHOTO
MpUOOPETEHNUST HOBBIX 3HAHHWM B MPOIECCE BHITTOJIHCHHS TTPOCKTHBIX U YUEOHO-
HCCIIEA0BATENbCKUX PadoT;

paboTaTh B TpyIl€ C HCIOJHEHUEM Pa3JIUYHBIX COIUAIBHBIX POJIEH,
MJIaHUPOBATh PabOTy TPYIbI, PALMOHAIBHO PaCIpEesiTh JEATeIbHOCTh B
HECTAHJIAPTHBIX CHUTYyallUsIX, aJICKBaTHO OILICHUBAaTh BKJIAJl KaXJIO0TO U3
YYaCTHUKOB TPYIIIILI B PEIICHUE paccMaTpruBaeMoi TpoOJIeMBbl;

OPOSBIISITH MOTHUBAIMIO K Oyayied MpoQecCMOHATbHON AEeSTENbHOCTU 10
CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
KosmnuecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM K o (uHdpoBbIE)
/o NporpaMmbl Beero OHTPOJIbHBbIE PaKTH4YeCKHne uuep
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Paznen 1. HAYYHBII METO/1 IO3HAHMS ITIPUPO/IbI
1.1 Hayunslii MeTO] O3HAHUS TPUPOBI 6
Hroro no pazaeny 6
Pazgen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 Junamuka 10 1 1
2.3 CraTtuka TBEpIOTO TENa S)
2.4 3aKOHbBI COXPaHEHUS B MEXAHUKE 10 1 1
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15 1 1
3.2 Tepmonunamuka. TerioBbie MalIMHBI 20 1
33 ArperatHble cocTosiHUS BelecTBa. da3oBble 14 1
Hepexoabl
Hroro mo pazneny 49
Paznen 4. DJIEKTPOANHAMUKA
4.1 DIEeKTPUYECKOE T0JIe 24 1
4.2 [TocTOSIHHBIN IEKTPUUYECKUI TOK 24 1 1
4.3 ToKM B pa3IU4HbIX Cpeliax 6 1

Hroro no pazaeny o4



Pasnea 5. PU3SHUECKHWIN MPAKTUKYM

5.1 dusnyecKkuil NPakTUKyM 16 16
Utoro no paznemny 16
PezepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 20



11 KIIJACC

KosmnuecTBo yacos JJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM
Ne ni/m Kontpoabnbie Ilpaktuueckne  (uupposbie)
NMpPOrpamMMbl Bcero
patoThI padoThI o0Opa3oBaTe/IbHbIE
pecypchl
Pazgen 1. JIEKTPOJAMHAMMUKA
1.1 MarunutHO€ nosue 14 1
1.2 DJNeKTpOMarHuTHasi UHAYKIUs 13 1 1
Wroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnuueckue KojaeOaHus 10 1
2.2 DJEeKTpPOMarHUTHbIE KOJIeOaHuUs 15
23 MexaHHuecKue U EKTPOMAarHUTHbIE 10 1
BOJIHBI
2.4 Orntuka 25 1 1
Hroro mo pazneny 60
Paszea 3. OCHOBBI CIIEIIMAJIBHONU TEOPUM OTHOCUTEJBHOCTH
3.1 Ocnossl CTO 5) 1
Hroro no pazneny 5)
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckyisipHO-BOJTHOBOH Ayalu3m 15 1
4.2 ®duszuka aroma 5
43 du3MKa aTOMHOTO SJIpa U 3JIEMEHTapHBIX 5 1
YaCTHIL
Hroro mo pazneny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
5.1 DeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 12



Hroro no paszneny 12
Paznea 6. PUSHUECKHWI MPAKTUKYM
6.1 Pu3nyeckuil NPakTUKyM 16 16
Hroro no paszneny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus 1 000011IeHNe
71 IPEIMETHOTO COJIEPKAHHS U OIBITA 15
' JEeITeIILHOCTH, IPHOOPETEHHOTO NIPU
u3ydyeHuu kypca puszuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 20




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dwusnka, 10 xnace/ Mskumes I'.51., bByxoBues b.b., Corckuit H.H. mox
penakiueit [lapdpentreBoit H.A., AkunonepHoe o6iiecTBo «M31aTenscTBO
«IIpoceemienue»

» ®usuka, 11 knacc/ Makumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penakmueii [TapdpentreBoit H.A., AkninonepHoe oomecTBo «M31aTeascTBo
«IIpocsemienue»

METOANYECKHE MATEPHUAJIBI 1JIAA YUUTEJIA

A.Tl.PeimkeBuy, COopHUK 3a1a4 no pusuke, U3garensctBo "[Ipocsemienue”
https://nsportal.ru/shkola/fizika
https://rosuchebnik.ru/

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/



