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Pa3gea 1. llosicHuTEILHAA 3aIIUCKA

PaGouas mporpamma mno ¢usuke (yriayOjeHHblii ypoBenn) aast 10 - 11 kuaaccos
COCTaBJICHA HA OCHOBE:

o denepanbHON 00pa30BATEIBHON MIPOTPAMMBI CPETHETO 00IIIEeTro 00pa30BaHUS.

o ®enepanbHOTO TOCYJApPCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa CPEAHETO 0OIIero
00pa3oBaHUs.

o ®denepanbHON paboyveit MPOrpaMMBI CPETHET0 00IIeTr0 00pa3oBaHus MO (PU3UKE.
o ®denepanbHOl pabouei MporpaMMbl BOCIIMTaHMS.

OBIIAA XAPAKTEPUCTUKA YUEBEHOI'O INPEJAMETA «®U3NKA»
du3nka Kak Hayka 0 HauOosiee 00X 3aKOHAX MPUPOJIbI, BHICTYNAs B KAU€CTBE yU4EOHOTO

npeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHMU 00 OKpYXKaroliem
mupe. IkonbHBIM Kypc (U3UKH — CHUCTEMOOOpPa3yIOIMM [Ji1 €CTECTBEHHO-HAYUYHBIX
y4e€OHBIX MPEIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB H
SBJICHUH, M3y4aeMbIX XUMHEH, Ouosioruer, ¢u3udeckol reorpadueili m acTpOHOMHUCH.
Hcnonb3oBanue M aKTUBHOE MPUMEHEHUE (PU3MYECKUX 3HAHUU OMPEICIHIIO XapakTep U
OypHOE pa3BUTHE pPa3HOOOpA3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPAHCIIOPTA,
OCBOCHMSI KOCMOCA, TMOJYYEHUS HOBBIX MATEpPUATIOB C 3aJaHHBIMM CBOMCTBAMU W JIp.
N3yyenue (u3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa Yydaluxcs, B (QOpMHpOBaHHUE YMEHUN MPUMEHSATH HAYYHBIM METOJ
MO3HAHUS TP BHITIOJHEHUN UMHU yU4E€OHBIX UCCIIEIOBAHHIMA.

B ocHOBy kypca (usmku cpemHeH IIKONBI ITIOJOXKEH P HASH, KOTOPHIE MOXHO
paccMaTpuUBaTh KaK IMIPUHIIUIIBI €M0 TOCTPOCHUS.

Hoea yenocmuocmu. B cOOTBETCTBUM C HEM KypC SIBIISIETCS JJOTUYECKHU 3aBEPIIEHHBIM, OH
COZIEPKUT MaTepHall U3 BCEX Pa3lieJoB (PM3HMKH, BKIIFOUYAET KaK BOIPOCHI KIIACCUYECKOH, TaK
U COBPEMEHHOU (DU3UKH.

Hoesa cenepanuzayuu. B cooTBETCTBUU C HEM MaTepuan Kypca (GU3uku 0ObEeAMHEH BOKPYT
buszndeckux Teopuil. Bemymum B Kypce sBisieTcss (QOpMUpPOBaHUE TMPEICTABICHUMN
O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U MOJIE.

Hoen cymanumapuzayuu. E€ peannzanus npeanonaracT UCIOIb30BaHUE TYMaHUTAPHOIO
noTeHIMaNMa (HU3NIECKON HAyKH, OCMBICIICHHE CBS3U DPa3BUTHS (PU3UKH C pa3BUTHEM
o01IecTBa, a TakkKe C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU M  DKOJOTHYECKUMU
npodiemMamu.

Hoea npuxknaonon nanpaenennocmu. Kypc Gpusuku yriryoJIEHHOTO YPOBHS MPEAIOIaract
3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHUYECKUX M TEXHOJOTMYECKUX MPHUIOKECHUN
W3YYCHHBIX TEOpU W 3aKOHOB. [lpm HSTOM paccmaTpuBarOTCS Ha YpOBHE OOIIHMX
MPEICTABJICHUN U COBPEMEHHbBIE TEXHUYECKUE YCTPOMUCTBA U TEXHOJIOTHH.



Hoea »rkonocuzayuu peanusyeTcsi TOCPEIACTBOM BBEIEHHS BJIEMEHTOB COJEpIKAHMS,
NOCBSIIEHHBIX  SKOJIOTMUYECKUM  MpoOJeMaM  COBPEMEHHOCTH, KOTOpbI€  CBSI3aHbBI
C pa3BUTHEM TEXHUKM M TEXHOJOTMH, a Takxke OOCYXIEHHs MpoOJIeM pPalMOHAIBHOTO
IPUPOAOIIOIB30BAHUS U IKOJOTUYECKON O€30MaCHOCTH.

OcBoeHue cojiep>KaHusi MPOrpaMMBbl JIOJKHO ObITh MOCTPOEHO HA MPHUHIMIIAX CUCTEMHO-
NesTeIbHOCTHOTO moaxona. s gusuku peanuzanus 3THUX MNPUHIMUIIOB OazupyeTrcss Ha
UCIIOJIb30BAaHUU CAMOCTOSITENIbHOTO SKCIIEPUMEHTA KaK MOCTOSHHO JEHCTBYIOIIEro (hakTopa
yuyeOHoro mpoiecca. st yriiyOi€HHOro ypoBHS — 3TO CHUCTEMa CaMOCTOSITEIIbHOTO
YUEHUYECKOTO SKCIIEPUMEHTA, BKIIOYAIONIETO (PPOHTANbHBIE YYEHUYECKHE OMBITHI MPH
U3YYEHUU HOBOI'O MaTepuaiia, 1adopaTopHble pabOThl U pabOThl MpakTUKyMma. [IpakTukym
npoBoauTcst B koHIe 10 u 11 knaccos. Ilpu 3Tom nox pabotamu mpakTUKyMa MMOHUMAETCS
CaMOCTOSITEJIbHOE HCCIIEIOBaHNE, KOTOPOE MPOBOAMUTCS IO PYKOBOJCTBY CBEPHYTOTO,
00001EHHOrO BHJia 0€3 MOIIAroBOM MHCTPYKIMH, a TaK K€ O0ECHeunBaeTcsi OBIJIAJICHUE
00y4aroUMHUCs YMEHUSIMU MPOBOJUTh NPSIMbIE U KOCBEHHBIE M3MEPEHUs, UCCIIETOBaHMS
3aBUCUMOCTEN (PU3UUECKUX BEJIMYUH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX
TUIIOTE3.

bonbiioe BHUMaHuE yAemnsieTcsl PElIeHUI0 PacYETHBIX U KayeCTBEHHBIX 3anad. Ilpu sTom
JUISL pacy€THBIX 3aJad MNPUOPUTETOM SIBIAIOTCS 33aJa4d C SIBHO 33JaHHOM M HEABHO
3aJJaHHOM (PU3MYECKOM MOJENbI0, MO3BOJIAIONIME MPUMEHATh H3YyYECHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOIO pasjiesia Kypca, TaK U MHTETpUpys IPUMEHEHHUE 3HAaHUU U3
pa3HbIX pas3nenoB. Jlns KauyecTBEHHBIX 3aJad IPUOPUTETOM SIBISIOTCA 3alaHUsl Ha
oObsACHEHHE / TIpelcKa3aHWe TNPOTEKaHWS (PU3NYECKUX SBICHUM UM  TPOIIECCOB B
OKpY’Karollel *KU3HU, TpeOyrolue BpIOOpa PU3NUECKON MOACIH JJIsi CUTyalluy MPaKTHKO-
OPUEHTHUPOBAHHOT'O XapakKTepa.

HEJIA U3YYEHW A YYEBHOI'O ITPEAMETA «®U3UKA»

OCHOBHBIMM LEJIAMH U3y4€HUS PU3UKHU B 0OLIEM 00pa30BaHUU SIBIIAIOTCS:

— (QopMupoBaHue HHTEpeca U CTPEMJICHUS OOYYAIOIMIMXCA K HAYYHOMY H3YUYEHUIO
MPUPOIBI, PA3BUTHE UX UHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

— pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJe TMO3HaHus © (hopmupoBaHue
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

— (opmupoBaHKE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yibTaTa M3YYEHHUS OCHOB CTPOCHUS
MaTepuu U (PyHIaMeHTaTbHBIX 3aKOHOB (DPU3UKH;

— (opMHUpOBaHKE YMCHHUI OOBSICHATH SBIICHHSI C UCITOJIb30BaHUEM (PU3MUECKUX 3HAHUU H
HAyYHBIX JIOKAa3aTEIIbCTB,;

— (opMHUpOBaHKUE TPEJICTABICHUNA O POyt QUUKHU JJIST PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHUH;

— pa3BUTHE TMPEICTAaBICHUNH O BO3MOXKHBIX cdepax Oyaymiedl mnpodeccnoHaTbHON
NEATEILHOCTH, CBSA3aHHBIX C (DM3UKOH, MOATOTOBKA K JaJIbHEHUIIEMy OOYYCHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHue 3THX Iieneil obecrnedynBaeTcsl pelIeHHeM CIEAYIOIMX 3aJad B Ipoliecce
U3Y4YCeHUS Kypca (PU3MKH Ha YPOBHE CPETHETO 001Iero 00pa3oBaHus:



— MPUOOPETEHNE CUCTEMbI 3HAHUI 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUAX, BKIIOYAs MEXAHHKY, MOJEKYJSPHYI0 (HU3UKY, 3JICKTPOAMHAMHKY, KBAHTOBYIO
(bU3MKY U 3NIEMEHTHI aCTPOU3HKH;

— ¢opMUpOBaHHE YMEHUN MPHUMEHSTh TEOPETHYECKUE 3HAHUS [UId OOBSICHEHHS
¢u3nyecKkux SABJIEHUH B HpUPOAE M Ul MPHUHATUS [PAKTUUYECKUX PpELICHUH
B IIOBCE/IHEBHOM JKU3HU;

— OCBOEHHE CIIOCOOOB pEILIEHUs pa3IUYHbIX 3aJad C SBHO 3aJaHHON (pU3MUECKOn
MOJIEJIbIO, 33/a4, MOAPA3YyMEBAIOLIUX CAMOCTOSTENIbHOE CO3/IaHUE (PU3NYECKOW MOJENH,
aJIeKBaTHOM yCIIOBHSIM 33/a4d, B TOM YHKCJIE 3a/1a4 HHKEHEPHOTO XapaKkTepa;

— MOHUMAaHHe (PU3NYECKUX OCHOB M TPHUHIUIOB JIEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

— OBJIAJICHUE METOJAMH CaMOCTOSITEIIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3HUECKUX
HKCIEPUMEHTOB, aHAJIM3a U HWHTEPIpEeTalud UHPOPMAILUU, ONPECICHUs JOCTOBEPHOCTU
MOJy4YEHHOTO Pe3yJIbTaTa;

— CO3/IaHHE YCJIOBUH JJISl pa3BUTHUA YMEHMH MPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON
JeSITENIbHOCTH;

— pa3BUTHE HHTepeca K cdepaM NpopecCHOHaIbHON MEeSATEIbHOCTH, CBS3aHHOW C
(bU3HKOIA.

MECTO YYEBHOI'O ITPEJAMETA «®U3MKA» B YYEBHOM ITJIAHE
B cootBerctBun ¢ ®I'OC COO yrnyOn€HHBIN ypOBEeHb M3y4YeHHsS Y4eOHOTro mpeamMera

«Duszuka» Ha ypoBHE CpeaHEro oO0miero oOpa3oBaHMs BBIOMPAETCS OOYYAIOIIMMHUCH,
IUTAHUPYIOMMMHU TIPOIOJKEHHE 00pa30BaHUS MO CIEIUATBHOCTSIM (PHU3UKO-TEXHUYECKOTO
npoduiid. Y4eOHbIM IUIAaHOM NPEeIyCMOTpeHO u3yueHue ¢usuku B 0o0béme 340 u 3a nBa
rona ooydyenus: 5 u B Hemeno B 10 m 11 kmaccax.



Paznen 2. Cogepxanue y4eOHOro nmpeaMmera

COJIEP)KAHUE YYEBHOI'O MNPEJIMETA «®PU3UKA» (YLIAYBJIEHHBIN
YPOBEHD)
10 kaacc

PA3JIEJI 1. HAYYHBI METO/ ITIO3HAHMS ITPUPO/IbI

dusnka — QyHgamMeHTadbHas Hayka o mnpupojae. HaydHblil MeTOJ NMO3HAHUS U METO/bI
UCCIIeIOBaHMs (U3MUYECKUX SBICHUH. OKCHEPUMEHT U TEOpUs B MpOIlecCe MO3HAHMS
npuponbl. Habmonenue u sxcnepuMeHT B ¢usuke. CrocoObl n3mepeHus: (GU3NIecKux
BEJIMYMH (AQHAJOTOBBIE U HMU(PPOBBIE H3MEPUTENbHbIE TNPUOOPHI, KOMIIBIOTEPHBIC
JATYMKOBBIE cucTeMbl). [lorpemnoctu u3mepeHuil pu3nyeckux BeJIUYUH (a0COJIIOTHAS U
OTHOCHUTENbHAs). MojenupoBaHue (U3MUECKUX SIBICHUH M MPOLECCOB (MaTepualbHas
TOUKa, a0COJIIOTHO TBEPJOE TEJIO, UCANIbHAS KUAKOCTb, UICAIBHBIN a3, TOUEYHBIN 3apsin).
['unore3a. u3nuecKkuil 3aKOH, IPaHULIBI €T0 pUMeHUMOCTU. Dusnyeckas teopus. Posb u
MecTO (PU3UKH B (POPMUPOBAHUHU COBPEMEHHON HAYYHOM KapTHHBI MUPA, B MPAKTHYECKOU
NESITEILHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, RPAKMUKYM

1. U3mepeHne cuibl TOKA W HAOPsDKEHWS B ILENH IMOCTOSHHOTO TOKAa IMPU HOMOIIU
aHAJIOTOBBIX M LIU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

2. 3HakoMcTBO c 1udpoBoii Jabopatopueit no ¢puszuke. [Ipumepsr usmepenust Gpuznyeckux
BEJIMYMH MPU TOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunemamuka

Mexanuueckoe naBwkeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOro JBMKEeHUsA. (Cucrema
orcuéra. [Ipsimas u oOpaTHas 3a1aun MeXaHUKH. Pasnyc-BeKTOp MaTepUaibHON TOYKH, €TI0
MPOEKIIMU Ha OCU CUCTeMbI KoopauHat. Tpaexrtopus. [lepemenienue, cKopocTs (CpemHsis
CKOpPOCTb, MTHOBEHHAs1 CKOPOCTh) U YCKOPEHUE MATEPUAIBHON TOUKH, UX MPOCKIIUH HA OCU
cuctembl kKoopauHaT. CIOKEHHE MEePEeMEIICeHUN U CIOXKEHHE CKopocTeld. PaBHOMepHOE U
PaBHOYCKOPEHHOE TMPAMOJIMHEWHOE JBMXKEHUE. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOPEHUsI ¥ ITyTH MaTepHaIbHON TOYKM OT BpeMeHU U ux rpaduxu. CBOOOAHOE TajJieHue.
Yckopenue cBoO0HOTO TIafieHus. JIBrkeHue teia, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.
3aBUCHUMOCTh KOOPJAMHAT, CKOPOCTH M YCKOPEHUSI MATEPHAIbHON TOYKH OT BPEMEHU U HUX
rpaduku. KpuBonuneitHoe aBwkeHue. J[BrkeHHEe MaTepuaibHOM TOYKH MO OKPYKHOCTH.
VYrioBas m nuHelHas ckopocth. Ilepumom m dacrora oOparenus. L{eHTpocTpemMuTeapHOe
(HOpMaJIbHOE), KacaTeIbHOE (TAaHT€HIIMATIBLHOE) U TIOJIHOE YCKOPEHUE MATEPUAIbHOM TOUKH.
Texuuueckue ycmpoucmea U MexXHON02UYeCKUe NpoyYeccovl. CIUIOMETP, JIBHXEHUE
CHaps/I0B, LICTIHbIE, IIeCTepEHYAThIe U PEMEHHBIE MTepeaaun, CKOPOCTHBIE JTU(THI.
Jemoncmpayuu

1. Moaenb cucteMbl OTCYETA, WILTIOCTPALAS KHHEMATUYECKUX XaPAKTEPUCTHUK JBUKEHUSL.
2. Cioco0ObI vccne0BaHMS TBHKCHUM.



3. MutrocTpanys npeaeabHoro Nepexona U U3MEPEHHE MTHOBEHHOM CKOPOCTH.

4. [IpeoOpazoBaHue ABUKEHHI C UCIOIH30BAHUEM MEXAHU3MOB.

5. [Tanenue Ten B BO3yXE U B Pa3peKEHHOM IPOCTPAHCTBE.

6. Habmonenue nBmxeHus Tena, OpOUIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

7. HarrpaBneHue CKOPOCTH IIPHU IBH>KEHUM 110 OKPY>KHOCTH.

8. IIpeoOpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

9. CpaBHEeHME IyTEH, TPACKTOPUNA, CKOPOCTEH JBUKEHUS OJHOTO M TOTO YK€ TEJNAa B Pa3HBIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM

1. U3ydyeHne HepaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHON CKOPOCTH.

2. H3mepeHne yCKOpEHHs MpHU MPSMOJMHEWHOM PAaBHOYCKOPEHHOM [BH)KEHUM IIO
HAaKJIOHHOW IUIoCcKocTh. 3. HccnepnoBaHume 3aBUCHMOCTM NYTH OT BpPEMEHHM IIPH
PAaBHOYCKOPEHHOM JIBUYKEHUU.

4. H3mepeHue yckopeHUss CBOOOJHOTO TMaJeHUs (PEKOMEHJOBAHO MCIOIb30BaHHUE
udpoBoit 1aboparopun).

5. 3yuenue ABMKEHUS Tena, OpOLIEHHOr0 TOPU30HTAIBHO. [IpoBepKa rumnoTe3sl 0 npsMoi
IIPONOPUHOHAIBHONW 3aBUCUMOCTH MEXKIY NAIBHOCTBIO MOJETA M HAYAIBHOW CKOPOCTHIO
Tena.

6. M3ydyenue ABMKEHHMS TENa MO OKPYKHOCTH C MTOCTOSTHHOM IO MOJIYJIIO CKOPOCTBIO.

7. WccnenoBaHue 3aBUCMMOCTH IepHOJa OOpallleHuss KOHUYECKOIO0 MAasTHHKA OT €ro
apameTpoB.

Tema 2. /lunamuka

[lepBbiii 3ak0H HproToHa. MHepumanbHele cucTeMbl OTCUETA. [[pMHIMIT OTHOCHUTENBHOCTH
[anunes. HewneprmanbHble cUCTEeMbl OTcuéra (ompeneneHue, mpuMmepnl). Macca Tena.
Cuna. [Ipunuun cynepno3unmu cui. Bropoil 3akon HbroTOHa 1111 MaTepuaaibHOW TOYKH.
Tperuii 3akoH HblOTOHa [ MaTepUANbHBIX TOYEK. 3aKOH BCEMHPHOIO TITOTEHHS.
OKBHUBAJIEHTHOCTh TPAaBUTAIIMOHHON M HWHEPTHOW Macchl. Cuiia TsHKECTU. 3aBUCHUMOCTh
YCKOPEHHsSI CBOOOJHOTO TAJEHUS OT BBICOTHI HAJ TMOBEPXHOCTHIO IIJIAHETHI U  OT
reorpaduyecKkoi MUpOTHI. J[B>keHne HEOECHBIX TNl U HMX CIyTHUKOB. 3akoHbI Kerepa.
[lepBasg kocmuueckas ckopoctb. Cuma ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttena,
IBHKyLerocs ¢ yckopeannem. Cuita tpenus. Cyxoe tpeHue. Cuia TpeHUs CKOJBXKEHUS U
cuna tpeHust nokos. Koadduiment tpenus. Cuia CONpOTUBICHUS NMPU JBUKEHUU Tela
B )KMJKOCTH WJIA Ta3e, €€ 3aBUCHUMOCTbh OT CKOPOCTH OTHOCHTEIBHOIO JBHKECHUS.
Jasnenue. I'mapocratmyeckoe paieHue. Cuna Apxumena. Texuuueckue ycmpoucmea
U MexHoI02udecKue npoyeccol. NOAINITHUKH, TBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Hemoncmpayuu

1. HabnroneHue ABMKEHUS Te B MHEPIMATIBHBIX U HEMHEPIIUAIBbHBIX CUCTEMaX OTCUETA.

2. IIpyHIMIT OTHOCUTENBHOCTH.

3. Kauenue nByX UWIMHIPOB WJIM IIAPOB PA3HOM MAaCChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEUHEPIUAIIBHON CUCTEMBI OTCUETA.



4. CpaBHEHHE PaBHOAECHCTBYIOIIEH MPUIIOKEHHBIX K TEIY CHJ C MPOU3BEAECHUEM MAacChl
T€JIa HA €r0 YCKOPEHHWE B MHEPLUAIBHON CHCTEME OTCUETA.

5. PaBeHCTBO CuJl, BOSHUKAIOIIUX B PE3YJIbTATE B3AUMOAEHUCTBHUS TEN.

6. I3MepeHne macc 1o B3auMOICHCTBHIO.

7. HeBecoMOCTb.

8. Bec Tena npu yCKOPEHHOM MOJIBEME U MAICHUU.

9. LleHTpoOEkKHBIE MEXAHU3MBI.

10. CpaBHEHHE CHUII TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym

1. U3mepenrie paBHOAEHCTBYIOUIEN CHII IIPU ABMKEHUHU OpyCKa 1O HAKIOHHOM IJIOCKOCTH.
2. IlpoBepka rumoTe3bl O HE3aBHCHUMOCTH BPEMEHM JBM)KEHHS OpyCKa MO HAKJIOHHON
IJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €70 MACCHI.

3. HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B IPYXUHE U PE3UHOBOM
o0Opa3iie, oT ux aedopMalium.

4. V3yueHHne IBWKEHHsS CHCTEMBI TEJ, CBSA3aHHBIX HUTBHIO, IEPEKUHYTON uepe3 JErKui
OJIOK.

5. 3mepenne korpduiiierTa TpeHus 1Mo BEIMYUHE YIII0BOTO KO3 (UIIMEHTa 3aBUCUMOCTH
Foo (N).

6. UccnenoBanue pABMKEHUST Opycka MO HAKJIOHHOM IUIOCKOCTH C  MEPEMEHHBIM
K03 puueHToM TpeHus. 7. 3yueHnre ABMKEHUS Ipy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomoTHO TBEpHoe Teno. [locTynatenbHoe U BpalllaTeIbHOE ABUKEHUE TBEPAOrO Teja.
MOMEHT Cuibl OTHOCHUTENIBHO OCH BpateHus. [1neqo cumnpl. CiioKeHue CUil, IPUIOKEHHBIX
K TBEpAOMY Teny. LIeHTp TshxecTn Tena. Y cioBUsl paBHOBECHS TBEPAOTO Tea. Y CTOMYUBOE,
HEYCTOWYMBOE, 0€3pa3TMUHOE PABHOBECHE.

Texnuueckue ycmpoucmea u mexHoI02UYecKue npoyeccvl. KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peleTyaTble KOHCTPYKIUH.

Jemoncmpayuu

1. YcnoBust paBHOBeCHS.

2. Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, nPAKMUKym

1. UccnenoBanue ycnoBHil paBHOBECHS TBEPIOTO TEJIa, UMEIOIIETO OCh BpaIICHUS.

2. KoncTpynpoBaHue KpOHIITEHHOB U PaCUY€T CUJT yIPYTOCTH.

3. 3yueHue ycTOMYMBOCTH TBEPIOTO TENA, UMEIOIIETO TUIONIA/lb OMOPHI.

Tema 4. 3akonvl coxpanenun 6 mMexaHuke

NMnynbc MaTepHallbHOW TOYKH, CUCTEMbI MaT€pUaNIbHBIX TOYeK. LIeHTp macc cuctemMbl
MaTepUaJIbHBIX TOYEK. Teopema O ABMKEHHMM LIEHTpa Macc. MIMITyabc Cuibl M U3MEHEHUE
UMITyJIbCA TeNa. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTuBHOE ABMKEHUE. MOMEHT UMITyJIbCa
MaTepruabHON TOUYKM. [IpencraBieHne 0 COXpaHEHMHM MOMEHTA UMITYJIbCA B LIEHTPAIBHBIX
nossix. Pabora cuipl Ha MaloM W Ha KOHEYHOM miepeMenieHud. [ 'padudeckoe



npejacTaBieHue paboThl cuiibl. MomHoCTh cuibl. KuHeTnueckast sHeprus MaTepHajlibHOU
Touku. TeopemMa 00 U3MEHEHWHM KHHETUYECKOM HHEPruM MaTepualbHOW TOYKH.
[loreHnnanbHble W HENOTEHIMaANbHbIE cuibl. [loTeHnmanbHas sHeprus. lloTeHunanbHas
3HEeprusi ympyro naehopMUpPOBaHHOM TpyXuHbl. lloTeHIManbHas »SHEprusi Teila B
OJIHOPOJTHOM TPAaBUTALIMOHHOM Ioiie. IloTeHnumanbHas »HEprus Tejaa B I'PABUTALMOHHOM
10JIe OJIHOPOAHOIO Iapa (BHyTpU M BHe wapa). Bropas kocmuueckas cKopocTb. TpeTbs
KocMHuYecKast CKOpocTb. CBsi3p  paOOTBl  HEMOTEHLUMAJIbHBIX CHJI  C U3MEHEHHEM
MEXaHUYECKOM DSHEPIMM CHUCTEMbI Tel. 3aKOH COXPAaHEHUS MEXaHWYECKOW DJHEPruMu.
Ynpyrue v Heynpyrue CTOJIKHOBCHHS. YpaBHEHUE DBepHyIM 1isi UACaIbHOW KUJIKOCTHU
KAK CJIEJICTBHE 3aKOHA COXPAHEHUSI MEXaHUYECKOU DHEPTUU.

Texnuueckue ycmpoucmea u mexHoA02UYeCKUe Npoyeccwvl: JIBUKEHUE PAKET, BOJIOMET,
KOIEP, MPY>KUHHBIA MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE HA KOHbKAX.

Jemoncmpayuu

1. 3aKOH cOXpaHEHHUs UMITYJIbCa.

2. PeakTuBHOE ABUKECHUE.

3. U3mepeHne MOITHOCTH CHIIBL.

4. VI3MeHeHue SHEepPTruu Teja Npyu COBEPIIEHUH padOoTBhI.

5. B3auMHbIe NpeBpalleHUs] KUHETUYECKOW U NOTEHUNAIBHOW DHEPTUM NPU JIEWCTBUU HA
TEJIO CUJIBI TSKECTH U CHJIBI YIIPYTOCTH.

6. CoxpaHeHHe dHEpruu Npu CBOOOJHOM MaJCHUU.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomol, nPAKMUKYM

1.M3mepenne umnysbca Teaa o TOpMO3HOMY IIYTH.

2.MI3MepeHue CUIlbl TATH, CKOPOCTH MOJIEIH 3JIEKTPOMOOUIISE U MOIIHOCTH CHJIBI TSTH.
3.CpaBHEHME U3MEHEHNS UMITYJIbCA TEJIA C WUMITYJIBCOM CHIIBL.

4. VccnenoBaHnue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBHH.

5.M3MepeHre KUHETUYECKOM SHEPTUM TeNA 10 TOPMO3HOMY ITyTH.

6.CpaBHEHHE U3MEHEHUS MOTEHIMAIbHON SHEPTrUU NPY>KUHBI C pabOTON CUIIBI TPEHUSI.
7.0npeneneHue paboThl CUIIBI TPEHUS NPU ABMKEHUHU TeJa MO0 HAKJIIOHHOW MJIIOCKOCTH.

PA3/IEJI 3. MOJIEKVYIJIAPHAA ®U3MKA 1 TEPMOJMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHbBIE TIOJIOXKEHUSI MOJEKysipHO-KnHeTndeckod Teopun (MKT), ux omnbITHOE
obocnoBanue.  [udbdysms.  bpoyHoBckoe — nBmwkeHue. — XapakTep  JABUKCHUS
Y B3aMMOJICHCTBHS YacTHI] BelecTBa. MoeNn CTpOEHUs ra3oB, JKUJIKOCTEN U TBEPIBIX Tell
1 OOBSICHEHHE CBOWCTB BEINECTBA HA OCHOBE ITHX Mojelieid. Macca u pa3Mepbl MOJICKYII
(aromoB). KomuuectBo BemectBa. IlocrosinHas ABoragpo. TemioBoe paBHOBECHE.
Temneparypa u cnocoObl e€ wusmepenus. lllkama temneparyp ILlenscusa. Mogenb
uneanpHoro raza B MKT: yacTuupl raza JBHKYTCS XaOTMYECKH M HE B3aMMOJCHCTBYIOT
apyr ¢ apyroM. ['a3oBeie 3akoHbI. YpaBHeHue MenneneeBa—Kmnaneiipona. A6comoTHas
temneparypa (mkana Ttemneparyp KenbBuna). 3akon JlanbTona. WM3ompomeccel B



UJCIbHOM Ta3€ C MOCTOSHHBIM KOJMYECTBOM BelllecTBa. ['paduueckoe mnpeacraBieHue
M30IPOIIECCOB: HM30TepMa, H30Xopa, u300apa. CBs3b MEXIy MaBICHHEM W CpPEIHEU
KMHETUYECKOW JHEPruei MOCTYMATEIbHOTO TEIJIOBOIO JIBMXKEHUS MOJIEKYJ HJI€aIbHOTO
raza (ocHoBHoe ypaBHeHue MKT wnpeansHoro rasa). Ces3p aOCOJMIOTHON TeMIEPATYpPbI
TEPMOJUHAMHYECKON CUCTEMBI CO CpPEIHEH KHUHETUYECKOW SHEpPrued NOCTYMATENbHOTO
TEIUIOBOTO JIBMXKEHUS €€ YacTUll. Texnuyeckue ycmpoucmea u mexHolo2udecKue npoyeccwr.
TEPMOMETP, OapoOMETp, MOTYyYECHUE HAHOMATEPHUAIIOB.

JlemoHCcTpannmn

1. Moaenu ABUKEHUS YaCTHUIl BEIIECTBA.

2. Mopenb OpOyHOBCKOTO JBHYKEHUSI.

3. Bugeoponuk ¢ 3anuchbio peaaTbHOTO OPOYHOBCKOTO JBUKECHMUS.

4. Inddy3us xuakoctei.

5. Mogaens onsita LlTepHa.

6. [IputspkeHue MONEKyI.

7. Monenu KpUCTaUIMYECKUX PEIIETOK.

8. Habmonenue u ucciegoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, RPAKMUKYM

1. WccnenoBaHnue mpoliecca yCTaHOBJIEHHUS TEIJIOBOTO PAaBHOBECUS MPHU TEMIO0OOMEHE
MEXKy TOpSYEH U XOJIOAHOU BOJOM.

2. M3yueHue H30TEPMHUYECKOTO Ipoiiecca (PEKOMEHOBAHO MCIOJIb30BaHUE HHPPOBOH
JabopaTtopun).

3. 3ydyeHue n30X0pHOro mpoiiecca.

4. zyyenue n300apHOro mpoiecca.

5. IIpoBepka ypaBHEHUS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiumol

Tepmogunamuueckass (TJl) cucrema. 3amanwe BHEMHUX YyclIoBHM 1 TJI cUCTEMBL.
Buemnne u BHyTpeHHue mnapametpsl. [lapamerpsr T/l cucTteMbl Kak cpelHUE 3HAYCHUS
BEJIMYMH, ONKCBHIBAIOIIMX €€ COCTOSHUE HAa MUKPOCKOIIMYECKOM ypoBHe. HyneBoe Hauasno
tepMoguHamMukyd. CamomnpousBosibHasi penakcanus TJ[  cucremMbl K TEIJIOBOMY
paBHOBecHIO. Mozenb HMACaIbHOIO rasa B TEPMOJAMHAMUKE — CHUCTEMA YpPaBHEHUM:
ypaBHeHne MeHnneneesa—Kianeiipona u BelpakeHue JJ1s1 BHYTPEHHEW DHEPTUH. Y CIIOBUS
MPUMEHUMOCTH 3TOM MOJEIW: HHM3Kasg KOHUEHTpAlMs YacTHUIl, BBICOKHE TEMIIEpPaTyphI.
BripaxxeHue 111 BHYTPEHHEN SHEPTUH OJJHOATOMHOIO UAEAJIBbHOro raza. KBazucratnueckue
U HECTaTUYECKHE TPOIEeCChl. DJieMEHTapHas paboTra B TepMOAWHAMHUKE. Brrancienue
paboTel 1o rpaduKy mpolecca Ha pV-auarpamme. Teronepeaadya Kak crocod u3MeHEHUs
BHyTpeHHe osHeprum TJI cucrembpl ©6e3 coBepuieHuss paboThl.  KoHBekIus,
TEIUTONPOBOIHOCTD, M3nyueHue. KommuecTBo TermoTel. TermmoéMKocTh Tena. Y aenbHas U
MOJISIPHAsI TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Mariepa. YenbHas TEIUioTa CrOpaHus
ToruMBa. Pacu€r KonuvecTBa TEIJIOTHI Npu Termjonepenave. Ilonstue o6 aanabatHOM
npouecce. IlepBblii 3aKkOH TepMoauHaMHMKA. BHyTpenHssa sHeprusa. KommuecTBo TeroTh
U paboTa Kak Mepbl H3MEHEHHs BHyTpeHHel nsHeprum T/l cuctemsl. Btopoii 3akon



TEPMOJVMHAMUKHU JJIsl PABHOBECHBIX IPOLIECCOB: YEPE3 33JaHHOE PABHOBECHOE COCTOSIHUE
TJI cuctempl TPOXOMUT EAWHCTBEHHAs aguabaTta. AOcomroTHas Temmeparypa. Bropoi
3aKOH TEPMOJMHAMUKU JJIsi HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO IMEpPEeNaTh TEILIOTY
or Oomee xoysogHOro Tena K Oomee Harpetomy ©Oe3 kommeHcarmu (Kmaysmyc).
Heo6paTtumMocTs npupoaHbIX mporeccoB. [lpuHnunbel aercTBus TerioBbix maruH. KITJI.
Makcumanbnoe 3HaueHue KIIJ[. Iukn Kapro. Dkonormyeckne acrneKThl HCIOJIb30BAHUS
TEIUTOBBIX ABUTaTeneil. TemnoBoe 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

Texnuueckue ycmpoucmea u mexHoI02udecKue npoyeccyl: XONOIUIbHUK, KOHIUIMOHED,
JTU3ENbHBIN U KapOIOpaTOpHBIM JBUrateiv, mapoBasi TypOMHA, MOJYYCHUE CBEPXHUBKUX
TEMIEpaTyp, YTUIU3ALUS «TEIUIOBBIX» OTXOJIOB C HCIOJIb30BaHUEM TEIUIOBOIO HACOCA,
YTUIN3ALUST OMOOPTraHUYECKOTO TOTUIUBA JJISI BRIPAOOTKH «TEIIOBOM» U 3JEKTPOIHEPTHH.
Hemoncmpavyuu

1.3meHeHune TeMIiepaTyphl Py aquadaTHueCKOM PaCIIUPEHUH.

2.Bo3nyniHoe OrHUBO.

3.CpaBHEHUE yJIETbHBIX TEMIIOEMKOCTEN BEIIECTB.

4.CriocoObl U3MEHEHUS BHYTPEHHEN SHEPTUU.

5.MccnenoBanue aauabaTHOTO MpoIlecca.

6.KoMIIbroTEpHBIE MOJIENIN TEIUIOBBIX IBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM

1.MI3mMepenne yaenpHON TEMITOEMKOCTH.

2.MccnenoBanue mporecca OCThIBAHUS BEIIECTBA.

3.UccnenoBanue aquabaTHOro mnpoiiecca.

4 V3yueHue B3aUMOCBSI3U DHEPTUM MEXXMOJICKYJISIPHOTO B3aMMOJICUCTBUS U TEMIIEpaTypbl
KUIICHUS KUAJIKOCTEH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHAeHcainus. Vcnmapenne u  KumeHue. YaenbHas TeIUioTa
napooOpaszoBanusi. HacelllieHHbIE W HEHAChIIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHMOCTh
IUDIOTHOCTU WU JABJICHUsI HACBIIIEHHOIO Mapa OT TEMIIEpaTypbl, UX HE3aBUCHUMOCTb OT
00bEéMa HACBHIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEpaTyphl KHUIEHUS OT JaBICHUS
B )KUJIKOCTH. BiaxkHOCTh BO3ayxa. AOCOJIIOTHAs M OTHOCUTENIbHAS BJIAXKHOCTh. TBEpIOE
teno. Kpucrammmueckue u amopdHbie Tena. AHHU3OTPOIHUS CBOMCTB  KPUCTAILIOB.
[lnaBneHre W  KpUCTaUM3auMs. YaenabHas TeroTa I1uiaBieHus.  CyOaumarus.
Hedbopmaruu tBEpaoro Tenma. Pactsokenwe u cxxatue. Casur. Moayns Onra. Ilpenen
ynpyrux aedopmaruii. TemmoBoe pacuupeHue >KUIKOCTEH W TBEPIBIX T, 00bEMHOE
U JIMHEWHOE paciupeHrue. AHTapMOHU3M TEIUJIOBBIX KOJICOAHWW YaCTHI[ BEIIECTBAa Kak
NpUYMHA TEIJIOBOTO paciupeHus Ten (Ha KauyecTBEHHOM YypoBHe). IIpeoOpazoBanue
sHEepruM B (a30BBIX Iepexoaax. YpaBHEHHE TeruioBoro OamaHca. IloBepxHOCTHOE
HaTsokeHue. KoapuuueHT mNOBEpXHOCTHOTO HaTspDKeHHWs. KanuiuispHbele — sIBJICHUS.
JlaBieHue noa MCKpUBJIEHHOMN MTOBEPXHOCTHIO KUAKOCTH. DopmyJia Jlaruiaca.

Texnuueckue ycmpoucmea U  MEXHONO2UYEeCKUe NpoYeccovl: KUJIKUE KPUCTAILIBI,
COBPEMEHHBIE MATEPUAIIBL.



Jemoncmpayuu

. TermoBoe pacmmpeHue.

. CBolicTBa HaCBIIIEHHBIX MTAPOB.

. Kunenue. Kurnenue npyu noOHMKEHHOM JaBIICHUMU.
. I3mMepenue cuiibl HOBEPXHOCTHOTO HATSHKEHUS.

. ONBITEI ¢ MBUTLHBIMU IIJIEHKAMH.

. CMmaunBaHue.

. Kanmmuisipasie siBIICHUS.
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. Mopenu HEHbIOTOHOBCKOM JKUJKOCTH.

9. CriocoObl U3MEPEHUS BIAKHOCTH.

10. UccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAILNINYECKOTO BEIIECTBA.

11. Buasl nepopmanuii.

12. Habmonenue Mainbix aedopmariuii.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomuol, npaKkmuKkym

1. 3ydyeHune 3aKkOHOMEPHOCTEN UCTIAPEHHUS )KUIKOCTEN.

2. I3mepeHue ynenbHOM TeIIIOTHI IUIABJIEHUS JIbJA.

3. 3ydyeHune CBOKCTB HACBIIEHHBIX ITAPOB.

4. IsmepeHue aOCOIIOTHOM BIAXXHOCTH BO3/yXa U OIIEHKAa MAacChl MapOB B MTOMEILICHUH.
5. N3Mepenune koadpuimeHTa noBepXHOCTHOTO HATSHKCHUSI.

6. Nsmepenne monyns FOnra.

7. VccnenoBaHue 3aBUCMMOCTH JAeopMali Pe3UHOBOIO 00paslia OT MPUJIOKEHHOM K
HEMY CHUJIBI.

PA3AEJI 4. JEKTPOJINHAMUKA

Tema 1. dnexkmpuueckoe none

OnekTpu3alus Tel U €€ MPOSIBICHUS. DINEKTpUUYECKUi 3apsia. JBa BUIla AIEKTPUUECKUX
3apsiaoB. [IpOBOIHUKY, AUANEKTPUKHU U MOIYIIPOBOAHUKHU. DJIEMEHTAPHBIN 3IEKTPUUECKUI
3apsia. 3aKOH COXPAHEHUS dJICKTPUUYECKOTo 3apsaa. B3aumojeicTBue 3apsaoB. ToyedHbie
3apsiabl. 3akoH Kynona. Dnektpudeckoe mnojie. Ero neiicTBUe Ha 3JIEKTPUYECKHUE 3apsiibl.
Hanpsoxéanocts  anektpuueckoro mosisa. [IpoOublid  3apsia. JluHuM Hanpssk€HHOCTH
ANeKTpUYeckoro  mnoJigs.  OmHOpogHOE — AIeKTpuueckoe  moJie.  [loTeHImManbHOCTh
AIEKTPOCTATUYECKOTrO TMoJid. Pa3HOCTh, moTeHuWanoB W HamnpsokeHue. [lotennuanbHas
DHEprus 3apsana B JJIEKTpOCcTaTUUEeCKOM IoJie. [loTeHunan 3jIeKTpOCTaTU4eCKOro IOJs.
CBsi3b HaNpPsHKEHHOCTH TOJISI M PA3HOCTU MOTEHIMATIOB ISl 3JIEKTPOCTATUYECKOrO MOJIS
(KaK OJIHOPOJHOTO, TAaK W HEOJHOPOJHOro). [IpMHUIMIO Cyneprno3uiuu SIECKTPUUECKUX
noneit. Ilone toueunoro 3apsga. Ilome paBHOMepHO 3apsbkeHHOW cdephl. [lome
PaBHOMEPHO 3apsHKEHHOTr0 1o 00bEMY 1mapa. [losie paBHOMEPHO 3apsyKEHHOM OECKOHEUHOM
mockoctu. KapTuHbl JHHUN HaOpsHKEHHOCTH JTHUX MOJEH U DKBUIIOTEHUHUAIBHBIX
IOBEpXHOCTEN. [IpOBOTHUKU B 3JIEKTPOCTATUYECKOM IIOJIE. Y CJIOBUE PABHOBECHS 3apsI0B.
JIA3JIEKTPUKY B 3JEKTPOCTATUYECKOM MOJIE. [[UdIeKTpuyuecKas MpOHUIIAEMOCTh BEIIECTBA.
Konnencatop. D1eKTpOEMKOCTh KOHJIEHCATOpa. DNEKTPOEMKOCTh MIJIOCKOI0 KOHJEHCATOPA.



[lapannenbHoe  coeauMHeHHWE  KOHAeHcatopoB.  IlocinegoBaTenbHOE  COEOUHEHHE
KOHJICHCATOPOB. DHEPIusl 3apsiKEHHOT0 KOHJeHcaTopa. JIBrkeHne 3apsokKeHHOM YacTHUIIbI B
OJIHOPOJIHOM 3JIEKTPUYECKOM TOJIE.

Texnuueckue ycmpoucmea u mexHoI02UdecKue npoyeccyl: SNEKTPOCKOIL, SIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHIECHCATOPHI, T'€HEPATOP
Ban ne I'paada. Jemoncmpayuu

1. YeTpolicTBO U IPUHLIMI AEUCTBHUS SJIEKTPOMETPA.

2. DAEKTPUYECKOE MOJIE 3apsKEHHBIX IAPUKOB.

3. DieKTpruYecKoe NoJie ABYX 3apsKEHHBIX IUIACTHH.

4. Mopens anekTpocTaTrdeckoro reneparopa (Bau ne ['paada).

5. IIpoBOIHUKYN B 3IEKTPUUYECKOM IIOJIE.

6. DIEeKTpOCTATUYECKAS 3AIUTA.

7. YCTPOMCTBO U JIEMCTBUE KOHAEHCATOPA IIOCTOSIHHOW U TIEPEMEHHOM EMKOCTH.

8. 3aBHCHMOCTH 3JIEKTPOEMKOCTH IIJIOCKOrO KOHAEHCATOpa OT IUIOIIAAHA IIJIACTHH,
pacCTOSHUS MEXKIY HUIMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

9. DHeprus MEKTPUIECKOTO MO 3aPSIKEHHOTO KOHAEHCATOPA.

10. 3apsanka u paspsaka KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, RPAKMUKYM

1. OueHka cuit B3auMOJICUCTBHS 3apSIKEHHBIX TEJL.

2. Habmroienre npeBpanieHus: YJHEPTUu 3apssKeHHOTO KOHJIEHCATOpa B YHEPTUIO U3ITyUYeHUs
ceeroauoza. 3. M3ydeHue npoTekaHus TOKa B LIETH, COJIEpKAIIEH KOHIEHCATOpP.

4. PacmpeneneHrde pa3HOCTH TMOTEHIMATIOB (HAMPSDKEHUS) TPU  TOCIEA0BATEILHOM
COEIMHEHHH KOHJIEHCATOPOB.

5. UccnenoBanue paspsia KOHAEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannulit 31eKmpuyecKuil moxK

Cuna toka. IloCcTOSIHHBIN TOK. YCIOBUSA CYHIECTBOBAaHUS MOCTOSHHOTO 3JIEKTPUYECKOTO
toka. Mcrounuku toka. Hampsbkenne U u OJIC E. 3akon Oma 1y ydacTka UEMU.
DIEKTPUUECKOE COMPOTUBICHUE. 3aBUCUMOCTD COMTPOTUBJIEHUSI OJHOPOJIHOTO MPOBOJAHUKA
OT €ro JJIMHBl U IUIONIAJU MOMEPEUYHOr0 CEUCHHMs. Y IeJIbHOE COMPOTHUBIICHUE BEIECTBA.
[TocnenoBaTenpHOe, MapajieibHOE, CMEIIAHHOE COCJAMHEHUE TMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AekTpuueckux 1eneil. [lpasuna Kupxroda. PaboTa 35ekTpuyeckoro Toka.
3akon Jlxoyns—JleHna. MOIIHOCTh 3JIEKTPUYECKOTO TOKa. TermioBas MOIIHOCTD,
BbIJIEsieMas Ha pe3uctope. DJ[C U BHYTpEHHEE CONpPOTHUBICHHUE MCTOYHMKA TOKA. 3aKOH
OMa myiss moNHOM (3aMKHYTOM) BJIEKTpUYECKOW Ienu. MOIIHOCTh HCTOYHUKA TOKA.
KopoTtkoe 3ambikanne. KongeHncarop B 1€MU MOCTOSHHOTO TOKA.

Texnuueckue ycmpoucmea u mMexHoI02U4ecKue npoyeccovl. aMIEepMETP, BOJIBTMETP,
peocTart, CYETUUK ICKTPUUECKON IHEPTUH.

Jemoncmpayuu

1. I3MepeHne cuiibl TOKa U HANPSHKEHUS.

2. HccnenoBanue 3aBUCMMOCTUA CHUJIBI TOKA OT HANPSDKEHUS MJI1 PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUS U CBETOAUOJA.



3. 3aBUCUMOCTbH CONPOTUBIICHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOLIAAH
MONEPEYHOr0 CEYEHUSI U MaTepuaa.

4. VccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa OT COMNPOTHUBICHUSI TPU MOCTOSIHHOM
HaIPSHKEHUH.

5. IIpamoe nsmepenne IIC. KopoTkoe 3aMbIKaHHUE TaIbBAHUYECKOIO JIEMEHTA U OLIEHKA
BHYTPEHHETO COMPOTUBIICHUS.

6. CriocoObl coeiMHEeHUsI ICTOYHUKOB Toka, DJIC GaTapei.

7. UccnenoBanue pa3HOCTH MOTEHIIUATIOB MEXAY MOJIOCAMU UCTOYHHUKA TOKA OT CHJIbI TOKA
B LIETIH. Yuenuueckuii IKcnepumenm, 1adopamopusie padoomasl, NPAKMUKYM

1. UccnenoBanne CMEIaHHOTO COETMHEHUS PEZUCTOPOB.

2. I3mepenue yaenpHOro COpOTUBIICHHS IPOBOIHUKOB.

3. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSIKEHUSI 1J1s1 JTaMITbl HaKaJIMBaHMUSI.

4. YBenuueHue mpeaenia u3MepeHust amrnepMmerpa (BoJIbTMETPA).

5. N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBJIEHUS HCTOYHUKA TOKA.

6. UccnepoBanue 3aBucumoctd IJ[C ranbBaHMYECKOTO 3JIEMEHTA OT BpPEMEHU MpH
KOPOTKOM 3aMblkaHuu. 7. VcciaepoBanue pa3HOCTH TMOTEHIMAIOB MEXKIY IOJIOCAMHU
HMCTOYHUKA TOKA OT CHJIbl TOKA B IICMH.

8. MccnenoBanue 3aBUCUMOCTH MOJIE3HOW MOIIIHOCTY UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunsix cpedax

DneKkTpuyeckas TMPOBOJMMOCTh PA3JIMYHBIX BEIIECTB. OJEKTPOHHAS MNPOBOJUMOCTD
TBEPABIX METAUIOB. 3aBUCHUMOCTh COINPOTUBIICHHS METAUIOB OT  TEMIIEPATYPHI.
CBEpXNIPOBOAMMOCTb. DJIEKTPUYECKUN TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.
[TonynpoBoguuku. CoOCTBEHHass U  MPUMECHAs MPOBOJUMOCTb IOJYHPOBOJIHUKOB.
CaoiictBa p—Nn-niepexoaa. IlomynpoBOAHMKOBBIE TPUOOPHI. DJIEKTPUUYECKUI TOK B
AJIEKTPOIUTAX. DJNEKTPOJUTHYECKAS] AUCCOLMAnMsA. OJIEKTposm3. 3akoHbl Dapanes s
AJIEKTPOJIN3a. DJIEKTPUUYECKUH TOK B Tazax. CamMOCTOSTENIbHBII M HECAaMOCTOATEIbHBIN
paspsan. Pazmuunbie TUIIBI CAMOCTOSITENBHOTO pa3psaa. Monnus. [Lazma.

Texnuueckue ycmpoicmea u npakmuyeckoe npuMeHeHue. Ta30pa3psAHbIE JIAMIIBI,
AJIEKTPOHHO-JIy4YeBass TpyOKa, TMOJTYNPOBOJHUKOBBIE MPUOOPHI: AWOI, TPAaH3UCTOP,
dboToaMON, CBETOAMOJ; TajbBaHUKa, paQUHUPOBAHME MEIW, BBIIJIABKA AJIFOMUHMUS,
AJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpanuu

1. 3aBUCUMOCTbH CONTPOTUBJICHUS METAJNIOB OT TEMIIEPATYPHI.

2. IIpoBOIUMOCTD JIEKTPOTUTOB.

3. 3akoHsbl 3nekTponu3a Dapajes.

4. VickpoBoii pa3ps U MPOBOJUMOCTb BO3AyXa.

5. CpaBHEHHE TPOBOAUMOCTH METAJIOB U TOJIYIIPOBOJIHUKOB.

6. OIHOCTOPOHHSS MPOBOAUMOCTD JTUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKym

1. HaGmroneHue smeKkTposmsa.

2. N3mepenue 3apsijia OAHOBAJIEHTHOIO UOHA.



3. UccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHHSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
4. CHsATHE BONBT-AaMIIEPHON XapaKTEPUCTUKU JHOJA.

OUBNUYECKUU [TPAKTUKYM

Cnioco6s1 n3MepeHus GU3UIECKUX BEJIMUYUH C UCIOJIH30BAHUEM aHAJIOTOBBIX U ITU(POBBIX
U3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIC TIOTPEIIHOCTH U3MEpeHuN ¢uisndeckux BeaudyuH. OIlleHKa TpaHMUIl
norpemHocte. I[IpoBeneHHE KOCBEHHBIX W3MEPEHUM, WCCIEI0BAHUM 3aBUCUMOCTEN
bU3NYeCKUX BETUYHH, IPOBEPKA MPEIIIOKECHHBIX THIOTE3 (BEIOOP M3 paboT, OMMCAaHHBIX B
TEMaTUYECKUX  pasfenax «YUYeHUYECKHH OKCIIEPUMEHT, JabopaTopHbIE  pabOTHI,
IPAKTUKYM»).

MEXITPEJMETHBIE CBA3U

N3yuenne kypca ¢usuku yriayonéHHoro ypoBHs B 10 kiacce oCyIIECTBISETCS C y4ETOM
COJIEpKaTENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MAaT€MaTUKH, OMOJOTMH, XMUMHH,
reorpaduu U TEXHOJIOTHH.

MeXnpeaMeTHbIE TOHSATHS, CBA3aHHBIE C HM3yYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBIICHUE, HAYYHBIA (PaKT, TUIOTe3a, (pu3nueckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, MOJENIb, HW3MEpPEHHE, MOTPEIIHOCTH HU3MEPEHHH,
U3MEpUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuxka: Pemenne cucrembl ypaBHenuil. JluneitHas ¢yHkuusa, napabona,
runepOosia, ux rpaduku U CBOWCTBa. TpuroHomerpuyeckue (yHKIHUU: CHHYC, KOCHHYC,
TAaHTE€HC, KOTAaHT€HC; OCHOBHOE TPUTOHOMETPUYIECKOE TOXKIECTBO. BEKTOPHI 1 MX MpoeKInu
Ha OCH KOOPAHMHAT, CIIO)KEHHE BEKTOPOB.

Buonozus: mexannyeckoe IBHKEHHUE B JKUBOW mpupone, Auddys3us, ocMoc, TEII000MeH
KUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXAIOMIeH Cpeabl, YTHIM3AIlHs
OMOOpPraHMYECKOTO TOIUIMBA JUIsl  BBIPAOOTKM  «TEIUIOBOM» M 3JIEKTPOIHEPIHH,
NOBEPXHOCTHOE HATSKEHHE U KallWJUIAPHBIC SIBJICHUS B NMPUPOJAE, HIEKTPUUECKUE SIBICHUS
B JKMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJIIpHasl Macca, IMOJIyYeHHEe HaHOMAaTepUAJIOB, TEIJIOBBIE CBOMCTBA TBEPIBIX Te,
KUAKOCTEH W Ta30B, IKUAKHE KPUCTAIBI, DJJIEKTPUYECKHE CBOICTBA METAJIOB,
AIIEKTPOJIUTUYECKAs! TUCCOIMAIINS, TalbBaHUKA, DJIEKTPOHHAS MUKPOCKOIIHSI.

TI'eozpagpusa: B1axxHOCTH BO3TyXa, BETPBI, 0ApOMETpP, TEPMOMETD.

Texnonozua: npeodbpazoBaHue IBUKEHUN C UCTOJIb30BAaHUEM MEXAaHU3MOB, YUET CyXOro M
KHUJKOTO TPEHUS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKUUU (KPOHILUTEHH, peleTyaThie
KOHCTPYKIIMH), HCIOJb30BAHHE 3aKOHOB COXPAHEHUS MEXaHUKHU B TEXHUKE (THPOCKOII,
BOAOMET M T.I.), JIBUTaTelb BHYTPEHHEro CropaHusi, mnapoBas TypOuHa, OBITOBOM
XOJIOIUIIbHUK, KOHJIMLIIMOHEP, TEXHOJOTHH TOJTYYEHUsI COBPEMEHHBIX MAaTepHalioB, B TOM
YyCclie HAHOMATEPUAIOB, U HAHOTEXHOJIOTMH, 3JIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHUE
3IIEKTPONPUOOPOB, Ta30pa3PsAIHBIC JTAMIIBI, TOJIYIPOBOJAHUKOBBIE MPUOOPHI; raIbBAaHUKA.

11 kaace



PA3JIEJI 4. DJIEKTPOIUHAMUKA

Tema 4. Maznummnoe none

B3anMopeiicTBue MOCTOSIHHBIX MAarHUTOB M MPOBOJAHHKOB C TOKOM. MarHuTHOE MOJIE.
Bekrtop MarHuTHOM HWHAYKUMH. [IpUHUIMN CyNepno3vulMyM MarHUTHBIX TMoJier. JIluauun
MAarHuTHOW MHIYKIIUH.

MarauTHoe mnojie MpPOBOJHHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKA U KPYTrOBOTO
Butka). OnbIT Opcrena. Cuna Amnepa, e€ HampaBieHue U monyib. Cuna Jlopenia, e€
HaIlpaBJI€HUE U MOIYJb. JIBMKEHUE 3apsHDKEHHOM YacTHIBl B OJHOPOJHOM MarHHUTHOM
nosie. Pabora cunbl Jlopenua. MarauTtHoe nosie B BemiectBe. PeppoMarHeTHky, napa- u
JMaMarHeTUKU.

Texnuueckue ycmpoucmea U MeXHOI02UYECKUe Npoyeccvl: TPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JEKTPOMArHuTOB, TECTEP-MYJIbTUMETP, IIEKTPOABUTATENDL SIKOOU, YCKOPUTEIH
DJIEMEHTAPHBIX YaCTHUL.

Jemoncmpayuu

1. KapruHa nMHMA MHAYKIMUA MAarHUTHOTO TOJIA IOJOCOBOIO M IOJKOBOOOpPa3HOro
MOCTOSIHHBIX MarHUTOB.

2. KaptmHa nuHWKA MAarHUTHOW WHAYKUWU IO JUIMHHOTO NPSMOIO MPOBOJHUKA H
3aMKHYTOT'O KOJIBLIEBOTO IMPOBOJIHHUKA, KATYIIKH C TOKOM.

3. BzaumopeicTBue AByX NPOBOJHUKOB C TOKOM.

4. Cuna Amnepa.

5. HeuctBue cuiibl JlIopeHia Ha HOHBI JIEKTPOJIUTA.

6. HaGnronenue ABM>KEHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

7. llpuHUMO JOEHCTBUA  AJIEKTPOU3MEPHUTEIBHOIO MpUOOpa MAarHUTOAJIEKTPUUYECKON
CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM

1. MccnenoBanre MarHUTHOTO TOJISL IOCTOSIHHBIX MAarHUTOB.

2. UccnenoBanue CBOMCTB (heppOMarHeTHKOB.

3. UccnenoBanue 1€WCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy € TOKOM.

4. U3mepenue cuinsl Amrepa.

5. N3ydenue 3aBUCUMOCTH CHIIBI AMIIEpA OT CUJIBI TOKA.

6. OnpeneneHre MarHUTHOM MHAYKIMHA HA OCHOBE U3MEPEHHUS CUIIbI AMIIEpa.

Tema 5. Inekmpomacnumnan UHOYKYUA

SBneHHe >JEKTPOMArHUTHOW HMHAYKIMU. [loTok BekTtopa MarHuTHOM wuHAYyKuuu. IJC
WHIYKIWHU. 3aKOH 3JIeKTpoMarauTHoi unaykuuu dapanes. BuxpeBoe 31eKkTpuuecKkoe molie.
Tokn ®@yko. D/JIC MHAYKIMH B MPOBOJHHUKE, IBHKYIIEMCS B OJHOPOJHOM MAarHUTHOM
none. [IpaBuno Jlenna. MHnyktuBHOCTh. KaTyiika MHIYKTUBHOCTH B LIEM MOCTOSIHHOTO
ToKa. SIBnenue camonHaykuu. JIC caMOMHAYKIMU. DHEPrUusi MArHUTHOTO MOJIS KaTyIIKA
C TOKOM. DJIEKTPOMarHuTHOE MOJIE.

Texnuueckue ycmpoiicmea u mexuHoio2udecKue npoyeccovl: THAYKIIMOHHAS I1€4b, COJICHOU],
3allKTa OT 3JEKTPU3ALUU TeJl IPU ABUKEHUH B MATHUTHOM I10JI€ 3€MIIH.



Jemoncmpayuu

1. HaGmronenue sSiBIEHUS SIEKTPOMArHUTHON HHTYKITHH.

2. UccnenoBanue 3aBucumoct J{C MHAYKIIMU OT CKOPOCTHU U3MEHEHUSI MAarHUTHOTO
MOTOKA.

3. IIpaBuiio Jlenna.

4. Ilanenre MarHuTa B aJIIOMUHUEBOM (MeHOM) Tpyoe.

5. SIBneHME CaMOUHIYKIIUH.

6. Uccnenosanue 3aBucumoct IJIC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CHUIIBI TOKA B
LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym
1.MccnenoBanue sIBIEHUS SIEKTPOMAarHUTHOM MHTYKIIUH.

2.0npenenenne MHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIS.

3.MccnenoBaHue sIBICHUSI CAMOWHTYKIINH.

4.Coopka MOJIENH NEKTPOMArHuTHOTO reHepaTopa.

PA3JIEJI 5. KOJIEBAHUA N1 BOJIHbBI

Tema 1. Mexanuueckue Konedanus

Konebarenbnast cucrema. CBoOomHble KojeOaHus. ['apMoHMuYeckue  KoJIeOaHUs.
Kunemarnueckoe W JUHAMHYECKOE ONHUCAHUE. ODHEPreTHYECKOE OINUCAHUE (3aKOH
COXpaHEHUs] MEXaHUUYECKOW PHEpPruu). BbIBOA AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX
KOJICOaHWI M3 UX DHEPreTHYECKOTO M KUHEMATHYECKOTO OMHMCAaHMs. AMIUIMTYAa U (aza
Kojiebanuii. CBsA3b aMIUTUTYAbl KOJICOAHMM WMCXOJHOW BETUYUHBI C  aMIUIUTYyJIaMHu
KoJiebaHuil e€ ckopocTH M yckopeHus. Ilepuon u yactora xonebanuid. Ilepuon Manbx
CBOOOJHBIX KOJ€OaHW MaTeMaTW4yecKoro masitTHuka. llepron cBoOOAHBIX KoJieOaHUI
Npy>KUHHOTO MasiTHUKA. [[oHsATHE 0 3aTyXaromux KojieOaHusX. BeIHYy X AeHHbIE KOJIeOaHMUs.
Pezonanc. Pe3oHancHas kpuBas. BimsHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KpPHUBOM.
ABTOKOJICOaHMS.

Texnuueckue ycmpoucmea u  MmMeXHOI02UYecKUue Npoyecchbl: METPOHOM, 4Yachl, Kadeld,
MYy3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpanuu

1. 3anuch kK01e0aTeIbHOr0 ABMKEHUS.

2. HabGmroenre He3aBUCUMOCTH TIeproia MajlbIX KoJieOaHUM rpy3a Ha HUTHU OT aMILTATYIbI.
3. HccnenoBanue 3aryxarommx KoJeOaHWW U 3aBUCHUMOCTH TE€PHOJIa CBOOOJIHBIX
KOJICOAHHI OT COMPOTUBIICHUSI.

4. HccnenoBanue KoJjieOaHWM Tpy3a HAa MACCHUBHOM TPYXHHE C IEIbl0 (opMuUpoBaHUS
IpeACTaBICHUM 00 UAcaIbHON MOICITN

MPY>KUHHOTO MasiTHUKA.

5. 3aK0H COXpaHEeHHs PHEPTUU MPU KOJeOaHUSX rpy3a Ha MPYKUHE.

6. UccnenoBanue BbIHYKICHHBIX KOJIEOAHUN.

7. Habnronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npAKmMuKym



1. U3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U TIPYKUHHOTO MasiTHUKOB.
2. N3yuenune 3aKkOHOB JIBIKCHHMSI TeJla B X0/I¢ KOJIeOaHM Ha yIIPYTOM IOJIBECe.

3. 3yueHne nABMKEHUS HUTSHOTO MAsITHUKA.

4. IIpeoOpa3oBaHUE SHEPTUU B NPYKUHHOM MAasiTHUKE.

5. UccnenoBanue yObIBaHUSI aMILTUTY/IbI 3aTyXaOMIUX KOJIeOaHUM.

6. UccnenoBanue BhIHYKICHHBIX KOJIEOAHUM.

Tema 2. dnexmpomazHummuovie Ko1€0AHUA

Konebatenbubiii koHTYyp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJEOAHUS B HJICATHHOM
kosebaTenbHOM KOoHType. @opmyna Tomcona. CBsi3b aMIUIUTY/IBI 3apsiia KOHJEHCATOpa C
aMIUTUTYJOM CHJIBI TOKa B  KOJIEOATEIbHOM KOHType. 3aKOH COXPAHEHHS 3HEPruu B
UJCAIBHOM KOJIEOATEIbHOM KOHTYpE. 3aTyXarolulue 3IIEKTPOMAarHUTHBIE KOJI€OaHUS.
BoIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMSL.

IlepemenHbIii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYIHOE W JEHCTBYIOLIEE
3HAYEHUE CUJIbl TOKA U HANPSDKEHUS NPU Pa3IMdHON Qopme 3aBUCUMOCTU NEPEMEHHOTrO
TOKa OT BpeMeHH. CHHYCONIaJIbHBIN IIEPEMEHHBIN TOK. Pe3uCTOp, KOHIEHCATOP U KAaTylIKa
WHIYKTUBHOCTH B LIETIM CUHYCOMJAJIIBHOTO MEPEMEHHOTO TOKA. Pe3oHaHC TOKOB. Pe3onanc
HanpspkeHuil. MneansHblid Tpancopmatop. IIpousBoacTBo, mepenaya M motpediieHue
ANEKTPUYECKON HDHEPrUU. OKOJOTHYECKHME PHUCKA IPU MPOU3BOJACTBE SIIEKTPOIHEPTHUU.
KynbpTypa ucnosib30BaHus 2JIEKTPOIHEPTUN B IIOBCETHEBHOM KU3HU.

Texnuueckue ycmpoucmea u  mMeXHOAO2UYECKUe Npoyeccyl. SIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU DJIEKTpOIIepeay.

Hemoncmpanuu

. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJICOAHUS.

. 3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

. OcuunnorpaMmsl 3J1€KTPOMArHUTHBIX KOJIEOaHUM.

. 'eneparop He3aTyXaroMUX IEKTPOMArHUTHBIX KOJIEOaHUM.

. Mozienp 3JIeKTpOMarHuTHOrO TeHepaTopa.

. BeIHYX1eHHbIE CHHYCOUIaIbHbBIE KOJICOaHMS.

. Pe3ucrop, Karymka "HAYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOTO TOKA.
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. Pe3oHaHc npu nocneoBaTeNbHOM COEAMHEHUH PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U
KOHJIEHCATOpA.

9. YcTpoiicTBO U IPUHIIMI AEUCTBUS TpaHc(opmaTopa.

10. Mogenb IMHUY AJIEKTPONIEPEAAYUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym

1. Uzyuenue Tpanchopmaropa.

2. UccnenoBanue NEpeMEHHOI0 TOKA YEPE3 NOCIEI0BATENBHO COEAMHEHHBIE KOHIEHCATOD,
KAaTYIIKy U PE3UCTOP.

3. HaGnroneHue 351eKTpOMarHuTHOTO PEe30HaHCa.

4. VccnenoBanue pabOThl KICTOYHUKOB CBETA B LIENIH [TEPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbLE B0JIHbL

MexaHnueckre BOJIHBI, YCJIOBHUSI UX pacnpocTpaHeHusi. [lomepeuHble U MPOAOJIbHBIE
BOJIHBI. [lepuos, ckopocTh pacnpocTpaHeHUs W JjIMHA BOJIHBL. CBOICTBA MEXaHUYECKUX
BOJIH: OTpa)K€HHUE, MperoMieHne, nurepeperus nu audpaxmus. 3Byk. CKOpOCTh 3ByKa.
['poMkocTh 3ByKa. Bricota ToHa. TeMOp 3ByKa.

[[IlymOBO€ 3arpsi3HEHHE OKpPYKAOLIEH CpeAbl. OJIEKTPOMAarHWTHBIE BOJHBI. Y CIIOBHS
U3JIyYEHUs DJEKTPOMAarHWTHBIX BOJIH. B3anmHas opueHTanus BektopoB E, B, v B
AIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  BJEKTPOMArHUTHBIX BOJH: OTPaXKEHHE, TMPEIOMJICHUE, MOJSpPU3ALUS,
uHTEephEpPEHITUS | muppakmms. [llkana saexkTpoMarHUTHBIX BOdH. [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paAUOCBI3U U TeneBUAeHUs. Pagnonokanus. DIEeKTPOMArHuTHOE 3arps3HEHUE
OKPYKaroUIEH CPEIbI.

Texnuueckue ycmpoicmea u npakmuieckoe npumeHenue: My3bIKallbHble UHCTPYMEHTHI,
pagap, paauonpuUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3ByKoBas
JIMarHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpavyuu

1. OOpa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

2. Koneobiromieecs: T€I0 Kak UICTOYHHUK 3BYKA.

3. 3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUHA.

4. HabGmroieHre OTpaKeHUs U TIPEIOMIICHHS] MEXaHUYECKUX BOJIH.

5. Habmonenue narepdepeHnu u audpakiiui MEXaHHIeCKUX BOJIH.

6. AKyCTUYECKUI PE30HAHC.

7. CBOMCTBA yJIbTpPa3ByKa U €ro IPUMEHEHHE.

8. HaOmromeHue cBsSI3U TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM WM  YacTOTOM
KOJIEOaHMIA.

9. HccnemoBaHne CBOWMCTB JJIEGKTPOMArHUTHBIX BOJH: OTPaK€HHE, MPEIOMIICHUE,
noJisipu3anys, 1upaxius, THTEpPEpeHIIHs.

10. O6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO HU3ITYyUECHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym

1. U3ydeHue napaMeTpoB 3ByKOBOW BOJIHBI.

2. VzydeHue pacrpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa

[IpssmonuHeHOEe pacpOCTpaHEHUE CBeTa B OOHOpoAHOM cpene. Jlyu cera. ToueuHbld
VCTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBl OTpaxkeHMs cBera. [locTpoeHue H300paKeHUl B IJIOCKOM
3epkane. Cdepuueckue 3epkana. [Ipenomnenue cBera. 3aKkOHBI MPEIOMIICHUS CBETA.
AOCONIOTHBIA MOKa3aTenab MpenoMiieHuss. OTHOCUTENbHBIM MOKa3aTelb MPEIOMIICHUS.
[IoCTOSSHCTBO  4YacTOTBI CBE€Ta W COOTHOILIECHHWE [JUIMH BOJH IIpU NEpPEX0Je
MOHOXPOMATHYECKOTO CBETA Yepe3 IPaHNUIly pas3zena AByX ONTUYECKUX cpel. X0k JIy4yer B
npusMe. [ucnepcus ceera. CroxHblid coctaB Oenoro cera. L{er. IlonHoe BHyTpeHHee



orpaxxenue. IlpenenbHbIA Yrojl MOJHOTO BHYTpeHHero otpaxkenus. CoOupatoume u
pacceuBaroiye JUH3bl. ToHKas nrH3a. @OKYCHOE PACCTOSIHUE U ONTHYECKAasl CUJia TOHKOM
JIMH3BL. 3aBUCUMOCTh

(GOKYCHOTO PacCCTOSIHUS TOHKON CepruecKor JIMH3BI OT €€ TEOMETPUU M OTHOCHUTEIIEHOTO
rokasaress mpesiomyieHus. GopMysia TOHKOU JIMH3BI. Y BEJIMYECHHUE, JaBAEMOE JIMH30M. X0/
Jy4a, TPOLIECAIIEro JIMH3Y IOJ HPOWU3BOJBHBIM YIVIOM K €€ IJIaBHOW ONTHYECKOM OCH.
[TocTpoenne MU300pakeHU TOYKH M OTpe3Ka MPSMOM B COOMpPAIOLIUX M PACCEHBAIOIIUX
JUH3aX U uxX cucreMax. Onrtuueckue npuOopsl. Paspemaromas crnoco6HocTh. ['1a3 kak
onTtuyeckas cucrema. [Ipenens npUMEHUMOCTH T€OMETPUUYECKON ONTHUKH.

BonnoBass ontuka. WnaTepdepennms cBera. KorepeHTHBIE HCTOYHUKH. Y CIOBUSA
HAOIOICHUST MAaKCHMyMOB M MHHHUMYMOB B HHTEP()EPEHIIMOHHOW KapTHHE OT JBYX
KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KiIacCHYeCKUX HWHTEP(PEPEHIIMOHHBIX CXEM.
Hudpakuuss cBera. JudpaxkinumonHas pemeérka. YclIoBUE€ HAONIOACHHUS  TJIABHBIX
MaKCUMYMOB IpHU MaJICHUd MOHOXPOMAaTHYECKOTO CBeTa Ha AUGPPAKIMOHHYIO PEHIETKY.
[Tonsipuzanus ceera.

Texnuueckue ycmpoucmea u mexHoa02ulecKue npoyeccsvl: OUKM, Jyna, IEpUCKOIL,
dboToanmnapaT, MUKPOCKOI, MPOEKIIMOHHBIN anmnapat, IPOCBETICHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TUPPaAKIIMOHHAS PEIIETKA.

Hemoncmpavyuu

1. 3aKOHBI OTpaXKEHUS CBETA.

2. VccnenoBaHue MpeIoOMIICHUS CBETA.

3. HaGnrogeHue nogHOTO BHYTPEHHETO OTpakeHus. Mojiesnb CBETOBO/IA.

4. VccnenoBaHue X0/1a CBETOBBIX MMYYKOB Yepe3 MII0CKONapaliebHYIO TUIACTUHY U
pU3MY.

5. UccnenoBaHue CBOMCTB M300paKEHUI B TMH3AX.

6. Moaenu MUKpPOCKOIIa, TEJIECKOMa.

7. Habnronenue naTepepeHiinm cBera.

8. HaGmroieHre BETOB TOHKHX TIJIEHOK.

9. Habnronenue nudpakimu crera.

10. Uzyuenune nudpakiimoOHHON PEMIETKY.

11. HaGmronenue nudpakiiMOHHOTO CIEKTpA.

12. HaGmroieHre AUcnepcuu CBeTa.

13. HaGmroienue nosyisipyu3aiyu CBeTa.

14. [IpuMeHeHuE NOJSIPOUJIOB JJIs1 U3YUEHUS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym

1. I3MepeHne nokasaTessi IpeIOMIICHUSI CTEKJIA.

2. UccnenoBanue 3aBUCUMOCTU (DOKYCHOTO PACCTOSIHHS OT BEIIECTBA (HA IPUMEPE KUIKUAX
JIUH3).

3. U3mepenrie POKYyCHOTO PaCCTOSIHUS paCCEUBAIOLIUX JIMH3.

4. TlonyueHue U300pakeHHsI B CUCTEME U3 TUIOCKOTO 3€pKajia U JIMH3bI.

5. Ilonmyuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

6. KoHcTpyupoBaHUe TENECKOMUYECKUX CUCTEM.



7. Habnronenue nudpaxiuu, MHTEpPEepeHnd 1 NoJIIpU3alliK CBeTa.

8. 3y4ueHue noJsipu3aluy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTU JUAIEKTPHKA.

9. Uzyuyenune naTEpPEPEHINH JTA3EPHOTO U3TyUYCHUS HA IBYX IIETAX.

10. HaGnronenue aucrnepcum.

11. Habmonenre U uccienoBanue Tu@pakiMOHHOTO CIIEKTpA.

12. 3mepeHue JUTMHBI CBETOBOM BOJIHBI.

13. Tlonydenue criekTpa U3ITy4eHUs] CBETOANO/IA TIPH MOMOIIM TU(DPAKIIMOHHON PEIIETKH.

PA3JIEJI 6. OCHOBBI CITELIMAJILHOM TEOPUU OTHOCUTEJILHOCTH

[ paHMIBI IPUMEHUMOCTH KJIIACCUYECKOM MEXaHUKU. [1oCTynaTsl crienuanbHON TEOPUU
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTepBail. [IpeoOpa3zoBanus Jlopenna. ¥Yciaosue
NPUIUHHOCTU. OTHOCUTEBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKpPAILICHUE
JUTMHBL. DHEPrUs U UMITYJIbC PEIATUBUCTCKON YacTUllbl. CBSI3b MACCHI C YHEPTUEU U
MMITYJIbCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS IMOKOSI.

Texnuueckue ycmpoucmea u mexHoI02U4ecKue npoyeccol: CIIyTHAKOBBIE TPUEMHHUKM,
YCKOPUTENM 3apSIAKECHHBIX YaCTHII.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym

1. Onpesenenre UMITyJIbCa M SHEPTUH PEISATUBUCTCKUX YacTull (1o pororpadusim Tpekos
3apsHKEHHBIX YaCTHI] B MATHUTHOM I10JIE).

PA3/IEJI 7. KBAHTOBAS ®U3UKA

Tema 1. Kopnyckyaapno-60ano60it 0yanusm

PaBHOBecHOe TemyoBoe WH3NIydeHUE (M3TyyeHHEe aOCONMIOTHO 4YEPHOTO Tena). 3akoH
cMmemiennss Buna. I'unore3a Ilnanka o kBaHTax. @OTOHBL. ODHEPrUsT W UMILYJIbC
dotona. dortoaddexr. Ompitei  A. I'. Ctonerosa. 3akonsl doTodrdhdekra. YpaBHeHUE
OunmTenHa 11 poroaddexra. «Kpacnas rpanuriay

dboroaddexra. [laBrmenwe cBera (B YaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIOIIYI0 U a0COMIOTHO OTpaxkaroiyto nmoBepxHocTh). OnbiTel I1. H. JleGenera.
BoisiHoBbIE cBoOMcTBa yactull. Bomubl ne bpoisa. [InuHa BonHBI ne bpoiuis u pasmepsl
o0jacTu JIOKaIu3aluu JBUXKYIIEHCs vacTulbl. KopmycKysspHO-BOJHOBOW Ayalau3M.
Judpakuust »1eKTpoHOB Ha Kpuctamwiax. Croenuduka H3MEpPEeHUH B MHUKPOMUDE.
CootHotmenust HeonpenenéHHocrei [ 'eitzendepra.

Texuuueckue ycmpoticmea u mexHoL02U4eCKue npoyeccyl: CIEKTPOMETP, (HOTOIIEMEHT,
(GOTOATYMK, TYHHEJIbHBI MUKPOCKOII, COJTHEUHAas Oatapesi, CBETOAUO/I.

Jemoncmpayuu

1. ®oTord ekt Ha yCTaHOBKE C ITMHKOBOM IJIACTUHOM.

2. UccnenoBanue 3ak0HOB BHeMIHET0 GoTodddekTa.

3. UccnenoBaHue 3aBUCUMOCTH CONPOTUBIIEHUS MTOJIYIIPOBOJHUKOB OT OCBELIEHHOCTH.



4. CBETOINOI.

5. Conneunas OaTtapes.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, nPAKMUKYM

1. UccnenoBanue doropesncropa.

2. U3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gpororpdexra.
3. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA Yepe3 CBETOIUO/ OT HAIIPSHKCHHUS.

Tema 2. Quzuka amoma

OnwITHI TIO HICCIIEIOBAHUIO CTPOCHUS atroMa. [ imtanerapHas mozens aroma Pesepdopma.
[Toctynatel bopa. M3nydyenue u mornoimieHue GOTOHOB MPH MEPEXOe aToMa C OJTHOTO
YPOBHSI 3HEPIUH Ha JIpyroil. Buael criekTpoB. CHeKTp ypOBHEN 3HEPTUU aTOMa BOJOPOAA.
CroHTaHHOE M BBIHYKJIEHHOE U3ITyuyeHue cBerta. Jlasep.

Texnuueckue ycmpoiicmea u mexHoio2uiecKue npoyeccyl. CIeKTpabHbIN aHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jemoncmpayuu

1. Monens onbiTa Pezepdopa.

2. Habntonenue nMHeyaThIX CIIEKTPOB.

3. YCTpOMCTBO U JEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHL.

4. OnpeneneHue JUIMHBI BOJIHBI J1a3€PHOTO U3TyYCHHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPpAKMuKym

1. HabmroneHne muHeHyaToro CreKTpa.

2. UccnenoBaHue CEKTpa pa3peKeHHOI0 aTOMapHOI0 BOJAOPOAA U U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Qusuka amomHo20 A0pa U INEMEHMAPHBIX YACMUY

Hyknonnass wmopens sigpa ['eitzenOepra—UWBanenko. 3apsia siapa. MaccoBoe 4HCIIO
anpa. M3orormsl.

PannoaktuBHOCTh. Anbda-pacnan. IJIESKTPOHHBIA U TO3UTPOHHBIN OeTa-pacman. ['amma-
V3JIy4YCHHUE.

3akOH paJMOaKTUBHOrO pacmnajga. PaauoakTuBHbIE u30TONbBI B mpupoae. CBoicTBa
MOHU3UPYIOIIETO M3JIydyeHHs. BriusgHue paavoakTUBHOCTU HA JKUBBIE OPraHU3MBI.
EctecTBeHHbIl (oH m3nydenus. [Jo3umerpusi. DHEprus CBS3U HYKIOHOB B siipe. SnepHble
cunel. Jlebext macchl sapa. Snepuele peakuuu. JleneHue u cuHTE3 saep. SnepHbie
peaktopsl. [Ipobnembl ympaBisieMoro TEpMOSIIEPHOTO CHHTE3a. DKOJIOTUYECKUE ACTICKTHI
pa3sBUTHUS SJIEPHOW SHEPTETUKU. METOIBl PErMCTpalliM M MCCIIEIOBAHUS 3JIEMEHTAPHBIX
yactull. DyHIaMEHTAIbHBIE B3aUMOACUCTBUA. bDapHOHBI, ME30HBI U JICTITOHBI.
[IpencraBnennie o CrangapTHol Moaenu. KBapKk-riatooHHAss MOJAENb aapoHOB. Du3nka 3a
npenenamu CrangapTHoM Mopaenu. TéMHas marepuss U TEMHasi 3Heprusa. EQMHCTBO
(bu3nYecKoil KapTUHBI MUPA.

Texnuueckue ycmpoucmea u mexHoao2udecKue npoyeccvl: 103UMETp, kaMmepa BuiibcoHa,
SIEPHBI  PEAKTOP, TEPMOSICPHBIN peakTop, aToMHas OomOa, MarHUTHO-PE30HAHCHAS
TomMorpadus.



Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym

1. UccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (poTOTrpadusim).

2. UccnenoBanue paaoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETDA.
3. N3ydenue norionieHus 0eTa-4yacTull AIFlOMUHHUEM.

PA3AEJI 8. DJIEMEHTBI ACTPOHOMUMU 1 ACTPODPU3NKU

DTansl pa3BUTUS aCTpOHOMHUH. [IpuKIIaqHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE ACTPOHOMMUHM.
[TpuMeHUMOCTh 3aKOHOB (PU3UKH I OOBSICHEHUS TPHUPOABl KOCMHUYECKHX OOBEKTOB.
Mertoapl acTpoHOMUYECKHX ucciaeAoBaHUA. COBpEMEHHbIE ONTHUYECKHE TEJIECKOIIbI,
paaNOTENECKOIbI, BHEaTMOChepHas actpoHomus. Bua 3Bé3mHoro Heba. Co3Besnus, spKue
3BE3/bI, IUIAHEThI, UX BuAuMoe JBMKeHue. ConHeuHas cuctema. Comnie. ConHeuHas
akTUBHOCTb. lcTouHuk 3Heprun CoHIa U 3BE3]I.

3BE34bI, MX OCHOBHBIC XapaKTEPUCTUKHU. JlMarpaMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTB». 3BE3Ibl TIJIABHOM IMOCIEHOBATEIBbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» ISl 3BE3]l TJIABHOM TMOCJIENOBATEIbHOCTH. BHyTpEeHHEE CTpOCHHE 3BE3.
CoBpeMEHHBIE TIPEICTABICHHUS O MPOUCXOXKAECHUH M ABOMONMHA COJHIA U 3BE3/A. DTallbl
)u3HU 3BE31. Muteunslii [lyte — nHama [Manaktuka. Ilonoxxenune n nBukenue CoJiHIA B
["amaktuke. Tunel ranaktuk. Paguoranaktvuky u kBasapsl. YEpHBIE IBIPHI B SIAPAX TATAKTHK.
Bcenennas. Pacmupenne Bcenennoit. 3akon Xa0O06ma. Paszberanue ranmaktuk. Teopus
bonbmoro B3peiBa. PenmkroBoe wm3nmydyeHue. MacmrTabHas CTpyKTypa BceneHHOM.
Meraranaktuka. Hepeménnasie mpo0OaeMbl aCTpPOHOMHUH.

Yuenuueckue naonwoenua:

1. HabnroneHus 38€31HOT0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TIPUIIOKEHUM 1JIs ONpeIeIeHUs MOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be31s CeBEPHOIO MOIYLIAPHS U APKUE 3BE3/BI.

2. HabGmonenus B Teneckon JIyHbl, MIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

OU3NYECKUN ITPAKTUKYM

Crioco0b1 n3mepenust GU3NIECKUX BETUYHH C HCIIOIh30BAHUEM aHAJIIOTOBBIX U IIHU(PPOBBIX
U3MEPUTEITBHBIX MPUOOPOB W  KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOIIIOTHBIC WU
OTHOCHUTEIBHBIC TIOTPEIIHOCTA W3MEpeHUi (u3ndeckux BeaudyuH. OIeHKka TpaHUIl
norpemHocTe. [IpoBeaeHHE KOCBEHHBIX W3MEPEHUN, HCCIEAOBAHUM 3aBUCUMOCTEN
(bU3MYEeCKUX BEIMYWH, IPOBEPKA MPEIIOKEHHBIX THIIOTE3

(BBIOOp M3 paboT, OMMCAHHBIX B TEMATHYECKUX paslieniaX «YUYEeHUYECKUU HKCIICPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTHKYMY).

OBOBIIAIOIIEE ITOBTOPEHUE

O6o00uieHne u CUCTEMaTH3allMsl COJEpX aHUsl pas3lesioB  Kypca «MexaHuka,
«MonexkynsipHas ¢u3uka W TepMOIUHAMUKA», «IJeKTpoauHamukay, «Konedanus wu
BOJTHBDY, «OCHOBBI CIIEIMAILHON TEOPUU OTHOCUTENBHOCTHY», «KBaHTOBas Qu3nkay,
«DNEeMEHTBI aCTPOHOMUU U aCTPODUIUKIY.



Ponb ¢u3MKM M aCTpOHOMMM B  3KOHOMHYECKOH, TEXHOJOTMYECKOW, COLUAIbHON U
THUECKON cepax HeATeTbHOCTH YeNOBEKa; POjb M MECTO (M3UKUM U aCTPOHOMHUHU B
COBPEMEHHOW HAyYHOW KapTUHE MHpPA; 3HAYEHHE OIMCATENIbHOW, CHUCTEMATHU3UPYIOLIEH,
OOBSCHUTENIHOM U TPOTHOCTHYECKON (PYHKIMI (U3UUYECKON TEOpUU; POib PU3NUECKOU
Teopud B (QOPMUPOBAHMM IMPEACTABICHUM O  (U3MYECKON KapTUHE MHUpPA, MECTO
¢u3nyecKkoil KapTUHBI MHpa B  OOIIEM psAJy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
IPEICTaBICHUNA O MPUPOJIE.

MEXIIPEJMETHBIE CBA3U

Nzydenue kypca pusnku yrimyoaéanoro ypoBHs B 11 kiacce ocyecTBisieTcs ¢ yuéTom
COJIEPKATEIIbHBIX MEKIIPEIMETHBIX CBSI3€U C KypCcaMu MaTeMaTUKU, OMOJIOTUH, XUMUU,
reorpauu U TEXHOJIOTUH.

MexnpeaMeTHbIC TOHATHUS, CBSA3aHHBIC C U3YYEHHUEM METOJI0B HAYYHOTO ITO3HAHMUS:
SIBJICHUE, HAY4YHbIN (DaKT, TunoTe3a, husnueckas BeIMYrHa, 3aKOH, TEOpHs, HabJI0IeHUE,
HKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIEIb, U3MEPEHHE, TOIPEITHOCTH U3MEPEHUI,
U3MEPUTEIbHBIE TPUOOPHI, IUPPOBas Ta00PATOPHSI.

Mamemamuxa: Peuienne cucteMbl ypaBHeHH. Tpuronomerpudeckue GyHKIMU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHT'€HC; OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI U X
MIPOEKIIMK HAa OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB. [Ipon3BOAHBIE 3JIEMEHTAPHBIX
dbynakuuii. [IpuzHaku nogo6ust TpeyroabHUKOB, ONPEIeTICHUE TUTOIIAIN ITOCKUX QUTYp U
0o0BbEMa Te.

Buonozus: snexTpuueckue sIBICHUS B AKUBOM PUPOJIE, KOJeOaTeIbHbIE IBUKEHUS B
KUBOU NIPHUPOJIE, SKOJIOTMYECKUE PUCKH MTPU IIPOU3BOJICTBE IJIEKTPOIHEPTHH,
ANEKTPOMArHUTHOE 3arpsi3HEHUE

OKpY’Kalolllel cpeibl, yIbTPa3ByKoBasi AMArHOCTUKA B MEIULIMHE, ONITUYECKUE SIBJICHUS B
JKMBOW TIPUPOJIE.

Xumusa: CTpoeHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTYpa TBEPbIX TEll,
MEXaHU3Mbl 00pa30BaHUS KPUCTAITMYECKON PEIIETKU, CIEKTPATbHBIA aHAIN3.
TI'eozpagpusa: marauTHBIE TIOJIIOCA 3€MITH, 3aJIKH MATHUTHBIX Py, HOTOCHEMKA 36MHON
MOBEPXHOCTH, cericMorpad.

Texnonozcus: npUMEHEHUE MOCTOSIHHBIX MArHUTOB, AJIEKTPOMATHUTOB, SJIEKTPOABUTATEIb
SAxobu, renepaTop NEPEMEHHOTO TOKA, UHIYKIIMOHHAS NI€Yb, JINHUU 3JIEKTpoIiepeaay,
AJIEKTPOJIBUTATEND, pagap, paIuONpUEMHUK, TEICBU30D, aHTeHHA, TeaehoH, CBYU-nieusp,
yJIBTPA3BYKOBAsl JUATHOCTHKA B TEXHUKE, MPOCKIIMOHHBIN anmapar, BOJOKOHHAS ONTHKA,
CoJIHEUHas OaTapesi, CIIyTHUKOBBIC TPUEMHUKH, STEPHAS DHEPTETHUKA U AKOJIOTHIECKUE
ACIIEKThI €€ pa3BUTHA.



Paznen 3. Ilnanupyembie pe3yabTaThl 0CBOeHUs Y4eOHOro npeamera «®PU3UKA)»

HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUS (YIIYBJIEHHBINA
YPOBEHD)

OcBoenue yueOHoro mnpeamera «®PusnMka» Ha YpPOBHE cpeaHEro oOmero oOpa3oBaHUS
(yriyOsn€HHBIH YpPOBEHB) JOJKHO OOECIEeYUBATH JOCTUKEHUE CICAYIOMIHUX JMYHOCTHBIX,
MeETaIpeMETHBIX U TPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIbTATBHI

I'pasicoanckoe éocnumanue:

— c(hOpMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU OOYy4YarOIIErocsi Kak aKTHUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

— MPUHATHE TPATUIIMOHHBIX OOIICUETIOBEYECKUX TYMAHUCTUUYECKUX U JEMOKPATUYECKUX
IICHHOCTEH;

— TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX I'PakIaHCKOro OOIIECTBa,
y4acCTBOBAaTh B CAMOYMPABJICHUHU B IIKOJIC U JETCKO-FOHOIIECKUX OpTaHU3alUsIX;

— YMEHHME B3aMMOJICHCTBOBATh C COLMAIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIUSMH U HA3HAYEHHEM; — TOTOBHOCTh K TyYMaHUTapHOMW U  BOJOHTEPCKOM
NEATEIIBHOCTH.

Ilampuomuueckoe eocnumanue:

— c(hOpPMHUPOBAHHOCTb POCCUUCKON TPaKTaHCKOW MICHTUIHOCTH, MATPHOTH3MA;

— IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIaM; JOCTH)KEHUsM Poccuu B
(bu3MKe U TEXHHKE.

/lyxo6éHno-upaecmeennoe eocnumanue:

— c(OpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO ITOBEICHUS;

— CIOCOOHOCTh  OILIGHMBATh CUTYallMi0 W  NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTUPYSICh Ha MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBI WU ILIEHHOCTH, B TOM YHCJIE B
JIEATEIbHOCTH YYEHOTO;

— OCO3HaHME JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIIETO.

Icmemuueckoe gocnumanue:

— OCTETHMYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAas OSCTETHUKY HAyYHOTO TBOPYECTBA,
npucylero Gu3n4eckoi Hayke.

Tpyooeoe eocnumanue:

— HHTEpEC K pa3muyHbiM cdepam TpoPecCHOHATBLHON ACSITENHHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3BMKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oymyrieit
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TITAHBL;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (DU3MKHU Ha
NPOTSKEHUU BCEH JKU3HMU.

IKonozuueckoe socnumanue:

— c(opMUPOBAHHOCTh HKOJOTUYECKON KYJIbTYphl, OCO3HAHHE TJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



— IUIAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUI B OKPY’KaIOIIEW Cpejie Ha OCHOBE 3HAHUS
1[eJIel YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

— pacIIdpeHHe OMbITa JEATEIbHOCTH HSKOJOTUYECKOW HANpPaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUU 10 (prsHKe.

Ilennocmu nayunozo nosnanusn:

— c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NMUECKON HAYKH;

— OCO3HAHHME IICHHOCTH HAY4YHOM J1eATeNbHOCTH, TOTOBHOCThH B IPOIIECCE H3YyUCHUS
(U3UKH OCYHIECTBIATH MPOEKTHYIO M HUCCIEI0BATENbCKYIO NESTENBHOCTh UHIUBUIYATbHO
U B TpyMIe.

B mnpomecce AOCTHXKEHHS JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPaMMBbl CPEIHETO
ob1iero oOpazoBaHus 1Mo Pu3nke y 0OyYaromUXCsS COBEPIICHCTBYETCS IMOUUOHATbHBLI
uUHmenneKm, Ipeanoararouii cOpMUPOBAHHOCTH:

—  CamMocCo3HaHus, BKIIOYAIOIIETO CHOCOOHOCTh IIOHMMAaTh CBOE HSMOLIMOHAIBHOE
COCTOSIHUE, BUJETHh HANpaBJICHUs Pa3BUTUS COOCTBEHHON SMOLIMOHAIBHON cepbl, OBITH
YBEPEHHBIM B ce0¢;

—  camope2ynupoeaHus,  BKJIIOYAIOLIETO0  CAMOKOHTPOJIb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K HIMOLMOHAIBHBIM
U3MEHEHUSM U TIPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

— GHympenHeli Momusayuy, BKIIOYAIOLIEH CTpeMJIEHHE K JOCTHXKEHUIO LIEJH U YCIIEXY,
ONTHMU3M, UHUIIUATUBHOCTh, YMEHHUE AEHCTBOBATh, UICXO/IS U3 CBOMX BO3MOXKHOCTEH;

— amMnamuu, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTHIBATh €TI0 TMpPH OCYIIECTBICHWU OOIIEHUS, CHOCOOHOCTh K COUYBCTBHIO U
COTIepPE)KMBAHUIO;

—  COYUANbHBIX HABLIKOG, BKIIIOYAIOIIMX CIHOCOOHOCTh BBICTPAWBATh OTHOIICHHS C
JIPYTUMH JIOABMH, 3a00TUTHCSI, TPOSBIISATH HHTEPEC U pa3pemiath KOHQIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATBI

YHuBepcajbHbIe IO3HABATEIbHBbIC 1eCTBUS

ba3oevie nozuueckue oeiicmeun:

— CaMOCTOATENIBHO (HOPMYJIMPOBATh U aKTyaJW3UPOBATh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— ONPENETATh UENU JEITEIbHOCTH, 3/1aBaTh MapaMeTpbl U KPUTECPUU UX TOCTHKEHUS;

— BBISIBJISITh 3aKOHOMEPHOCTHA U TTPOTUBOPEUHS B paCCMaTPUBAEMBIX SABJICHUSX;

— pa3pabaTeiBaTh IUTAH pEHIEHUS TMPOOJEeMbI ¢  YYETOM aHalM3a HMMEIOITUXCS
MAaTE€pPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBBI B JICSITEIBHOCTh, OLCHUBATH COOTBETCTBUE PE3YJIBTATOB LIEJSM,
OLICHUBATh PUCKU TOCIEIACTBUIN AEATEIBLHOCTH;

— KOOPJIMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHUSIX PEAIbHOTO, BUPTYIbHOTO H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BUBATh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.



ba3zoevie uccneoosamenvckue oeiicmeusn:

— BJIQJICTh HAYYHOW TEPMHUHOJIOTHEN, KITIOUEBBIMU MOHATHSIMHU U MeTOoAaMH (prU3nuecKoin
HaYKH;

— BIIAJICTh HaBBIKAMHU y4EOHO-UCCIIEI0BATENBCKON U MPOEKTHOM IeATEILHOCTH B 00JIacTH
(bU3HUKY; CIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB pElICHUS
3a/1a4 (U3UYECKOTO COJIEPIKAHMS, MPUMEHEHUIO PAa3IMYHbIX METOJO0B IMO3HAHMUS;

— BJIQJIETh BUJAMU JIEATEIILHOCTHU IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETalHH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PAa3IUYHBIX YYEOHBIX CUTYallUSX, B TOM YHUCIE MpU
CO3J]aHUU Y4EOHBIX TPOCKTOB B 001acTH (PU3NKH;

— BBIIBJISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3M M aKTyallM3UpPOBaTh 3ajady, BbIJIBHTaTh
TUNOTE3y €€ pElIeHHs, HAaXOAUTh apryMEHThI ISl J0Ka3aTeIbCTBA CBOUX YTBEP)KICHHI,
3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

— aHaJIM3UPOBaTh MOJYYEHHbIE B XOJAE pEIICHUS 3a7aud pe3yibTaTbl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3BMEHEHUE B HOBBIX YCIIOBUSX;

— CTaBUTh U (POpPMyIHPOBaTH COOCTBEHHBIE 3a7]aul B 00pa30BaTENIbHOMN AESITENbHOCTH, B
TOM YHCJIE TIPH U3YUCHUH (DU3HKY;

— JaBaTh OIEHKY HOBBIM CHUTYAIIUSIM, OIICHUBATh MPUOOPETEHHBIHN OIBIT;

— YMETh NIEPEHOCHUTDH 3HAHUS MO (PU3HUKE B MPAKTUUYECKYIO 00JIACTh XKU3HEIEATEIbHOCTH;
— YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

— BBIIBUTaTh HOBBIE WJEH, MpeAsiaraTb OPUTHHAIbHBIEC MOAXOJbl M PELIECHUS; CTaBUTh
npoOJieMbl U 3aJ]aui, AOITYyCKAIOUINe aJIbTePHATUBHBIE PEIICHUS.

Paboma ¢ ungpopmaueii:

— BJIAJICTh HAaBBIKAMH TOTy4YeHUS HHGOpMau (PU3HUUECKOTO CONEPIKaHUS U3 UICTOYHHKOB
pa3HbIX THIIOB, CaMOCTOSITEIbBHO OCYUIECTBJISATh TIOMCK, AaHAJIU3, CHUCTEMATHU3ALUIO
¥ MHTEPIPETAIMI0 NHPOPMAILIUU PA3IUYHBIX BUIOB U (OPM MPEICTABICHNUS;

— OLIEHMBATh JIOCTOBEPHOCTh UH(OPMAIUH;

— HCHOJb30BaTh CPENCTBa MHMOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pELICHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 33]1a4 C COOJIIO/IEHUEM
TpeOOBaHUIl 3PrOHOMMKH, TEXHUKM OE30MAaCHOCTH, THTUEHBI, pecypcocOepexeHts,
MPABOBBIX U ITHYECKUX HOPM, HOPM MH(GOPMAITMOHHOM 6€30MacHOCTH;

— C€O3[1aBaTh TEKCThl (PU3MYECKOrO COJAEpX aHUS B Pa3auMYHbIX (opmaTax ¢ Yy4ETOM
Ha3HAuYeHUSd MHPOpMALMM U LEJNEeBOM ayJUTOPUH, BBIOMpass ONTHUMAIbHYIO (opMy
NPEICTABICHUS] U BU3yaJld3aliu.

YHuBepcajJbHble KOMMYHUKATHBHbBIE 1efiCTBUS

Obwenue:

— OCYIIECTBJIATH OOIICHUE Ha YpOKaxX (PU3UKH U BO BHEYPOUHOU €SI TEIbHOCTH;

— pacno3HaBaTh MPEANOCHUIKN KOH(DIUKTHBIX CUTYallMid U CMATYaTh KOH(MIUKTHI;

— pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOUKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
cpenctB. Coemecmuasn 0eamenibHOCHmb:

— MOHUMATh U HUCIOJIb30BATh IPEUMYIIECTBA KOMAHITHON M WHAWBUAYaTbHOW pabOTHI;



— BBIOMpaTh TEMAaTHUKy U METOJbl COBMECTHBIX ACHCTBUN C YYETOM OOIIMX HMHTEPECOB
Y BO3MOYKHOCTEHN Ka)JOTO YJIEHA KOJUIEKTUBA;

— NPUHHAMATH LEJIH COBMECTHOM MESITEIbHOCTH, OPraHU30BBIBATH U KOOPJIAUHUPOBATH
JIEUCTBHS O €€ JOCTUKEHUIO: COCTABJIATH IUIAH JACHUCTBUM, PACIIPEACISATh POJIU C YUETOM
MHEHHUN yYaCTHUKOB, OOCYKJIaTh Pe3yJIbTaThl COBMECTHOM PabOThI;

— OILIGHMBaTh KauyeCTBO CBOEr0 BKJIaJa M KaXIOT0 Y4YaCTHHMKA KOMAaHIbl B OOIIM
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

— MpeajaraTh HOBBIE MPOEKTHI, OLICHUBATh UJEU C MTO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

— OCYIUECTBJISITh ITO3UTUBHOE CTPATETMYECKOE ITOBEACHUE B PA3JIMYHBIX CUTyalHUsX,
MPOSIBJISITH TBOPYECTBO M BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

YHuBepcaJbHbIe peryjisiTuBHbIe 1eCTBUS

Camoopzanuzayusn:

— CaMOCTOSITEJIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JCSITEIIBHOCTh B 001acTh (PU3UKHU U
aACTPOHOMMUHU, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a]1a4H;

— CaMOCTOSITEILHO COCTaBJISITh IUIAH PEIICHUS PacUETHBIX WM KAYECTBEHHBIX 3ajlay, MJIaH
BBITIOJTHEHUS MPAKTUUECKONW paboThl C YYETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEH U MPEANOUYTEHUM; — JaBaTh OLICHKY HOBBIM CUTYallUsIM;

— pacHIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEOYTCHHUI;

— Jle7laTh OCO3HAHHBIN BHIOOP, aprYMEHTUPOBATh €r0, OpaTh Ha ce0si OTBETCTBEHHOCTD 32
pellIeHuE;

— OILICHUBATh NPUOOPETEHHBIN OTIBIT;

— cnocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IMIUPOKON HPYIUIMU B 00JIACTH
(bU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHB.
Camoxkonmpons:

— J1aBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIHLHOCTH, OIIEHUBATh
COOTBETCTBHE PE3YJIHTATOB LIETISIM;

— BJAJECTh HAaBBIKAMHU I[I03HABATEIILHOW pe(pIEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUNA M MBICIIUTEIBHBIX TPOIECCOB, WX PE3YJIHTATOB W OCHOBAHW; HCIIOIH30BAThH
npuéMbl pedIeKCUU JJIsl OLICHKU CUTYaIlMH, BEIOOpA BEPHOTO PEIICHUS;

— YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUKEHUIO.
Ipunamue ceds u opyzux:

— MPUHUMATH ce0s1, TOHNUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA,

— MPUHUMATHh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIH3E PE3yJIbTaTOB JACATEIHHOCTH;

— MPU3HABATh CBOE MPABO U TIPABO JIPYTUX HA OIITHOKH.

MHPEJIMETHBIE PE3YJBbTATHBI
10 kaacc

B npouecce usyuenusn kypca ¢puzuxku yenyonénnozo ypoeua ¢ 10 knacce yuenuk
Hayuumcs:



— TOHUMAaTh poJib (U3UKU B DKOHOMHUYECKOW, TEXHOJIOTMYECKOM, HKOJIOTHYECKOM,
COLIMATIBHOW M A3TUYECKOW cdepax NeATeIbHOCTH YeJOBEKa; pojib U MECTO (PU3MKU B
COBPEMEHHOW HAyYHOW KapTUHE MHpPA; 3HAYEHUE OIMCATENIbHOW, CHUCTEMATHU3UPYIOLIEH,
OOBSCHUTENBHON ¥ MPOTHOCTHYECKON (QYHKIUN (U3HMUECKONH TEOpUH — MEXaHHKH,
MOJIEKYJIIPHON (PU3MKU U TEPMOAMHAMUKU; POJib (HU3MYECKOl Teopuu B (GHOpPMHUPOBAHUU
MPEICTaBICHUNM 0 (PU3NUECKON KapTUHE MUPA;

— pasnuyaTh YCJIOBHS MPUMEHUMOCTH MOJieneil PU3NYecKux Tel U MpoLeccoB (SIBICHUM):
WHEpIMaNbHas cucTeMa OTcuéra, aOCONIOTHO TBEPAOE TEJIO0, MarepuaigbHas TOYKa,
pPaBHOYCKOPEHHOE JIB)KEHHE, CBOOOJHOE MajJeHHue, abCOMIOTHO ympyras aeopmarus,
aOCOJIIOTHO YIIpPyroe U aOCOMIOTHO HEYNPYTroe€ CTOJKHOBEHHMS, MOJEIH ras3a, )KUIKOCTH U
TBEPAOro (KPUCTAIIMYECKOTO) TeNa, WACANbHBIA Ta3, TOYEYHBIA 3apsi, OJHOPOIHOE
AIEKTPUYECKOE T10JIE;

— paznuyaTh ycloBUsS (TpaHMIlbl, OO0JACTH) NPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMAaTh BceoOmM  Xapaktep (yHIaMEHTaJIbHBIX 3aKOHOB M OTPaHUYEHHOCTH
VCIT0JIb30BAHUS YACTHBIX 3aKOHOB;

— aQHaJIM3UpOBaTh U OOBICHATH MEXAHWYECKHE TIPOLECChl W  SABJICHHS, HCIOJIb3YS
OCHOBHBI€ TOJIOKEHUS U 3aKOHBI MEXaHUKU (OTHOCUTEIbHOCTh MEXaHUYECKOTO JBUKEHUS,
dbopMylibl KMHEMAaTUKH PaBHOYCKOPEHHOTO JBWXEHUS, MpeoOpazoBanus [amuies mis
CKOpPOCTH M IIEPEMEIIEHHUS, 3aKOHbI HbIOTOHA, MPUHIMI OTHOCUTENBHOCTH [ anniies, 3aK0H
BCEMHMPHOTO TATOTEHHMSI, 3aKOHBI COXPAaHEHUS MMITYJIbCA U MEXaHUYECKON DHEPTUH, CBA3b
paboThl CUJIBI C M3MEHEHUEM MEXaHWYECKOM SHEpruu, YCJIOBHSI pAaBHOBECHUS TBEPIOTO
Teja); MPU 3TOM HCIIOJIb30BAaTh MAaTEMAaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUS
NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: MpeoOpazoBaHuil [anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMMITyJIbCA M MEXAaHWYECKOM JHEPTUH, 3aKOHA
BCEMHPHOTO TATOTEHUS;

— aHaM3UPOBATh U OOBICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCHOJb3Ysd OCHOBHbBIE
nosioxkeHust MKT 1 3akoHBI MOJIEKYJISIPHON (PUBUKU U TEPMOIMHAMUKH (CBSI3b JABJICHUS
UJCAIIBHOTO Tra3a CO CpeAHEW KHUHETUYECKOM DHEPrueu TEIUIOBOIO  JIBUKEHHUS
Y KOHLEHTPALMENW €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPhl BELIECTBA CO CPEAHEN KUHETUYECKOU
DHEPruel TEIUIOBOIO JBW)XEHHMS €ro 4YacTHL, CBS3b JaBJICHUS HJEAJbHOTO rasza cC
KOHIICHTpAIIMEN MOJIEKYJ M €ro TemIeparypoH, ypaBHeHne MenaeneeBa—Kitanelpona,
NEPBBIM 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAHEHHUS SHEPTUHU B TEIUIOBBIX MPOIECccax); Npu
TOM HCNOJb30BaTh MAaTEMATHYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHU MeHnneneeBa—Knanenpona,

— aHaJM3UpOBaTh U OOBSICHATH OJEKTPUUECKHUE SBICHHS, HCIOJIb3YsS OCHOBHBIC
MOJIOXKEHUSI U 3aKOHBI 3JEKTPOJMHAMHUKHU (3aKOH COXPAaHEHHs DJIEKTPUYECKOIO 3apsa,
3akoH KyJloHa, NOTEHUHATBHOCTh AJIEKTPOCTATUYECKOTO MOJIA, MPUHIUI CYNEepPHO3ULNN
AIEKTPUYECKUX MOJIEH, MPU 3TOM YKa3bIBas YCIOBHsS NPUMEHMMOCTH 3akoHa Kynona; a
TaKXE€ NPAKTUYECKH BAXKHBIE COOTHOLIEHHWs: 3aKOHbI OMa [ ydacTka UENu U JJs
3aMKHYTOM 3JekTpuueckoi uemnu, 3akoH Jlxoyns—IJlenma, npaBuia Kupxroda, 3axoHb
Dapajes AJis IEKTPOIU3a);



— OMNKCHIBATh (PU3MUECKHUE MPOLIECCHI U SBIICHUS, MCIOJb3Ysl BEJIMYMHBIL: MEpeMEIICHHE,
CKOpPOCThb, YCKOPEHHE, UMITYJIbC TE€Jla M CUCTEMbI TEJI, CHJIA, MOMEHT CWJIbI, JABIICHUE,
MOTEHIIUAJIbHASL YHEPTHs, KUHETUYECKasl YHEPrusi, MEXaHUYeCcKasi SHEprusi, paboTa CHIIbI;
LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CUla TSKECTH, CUla YIPYrOCTH, CHJIAa TPEHHS,
MOIIIHOCTb, DHEPIrUsl B3aUMOJCHCTBUA Tena ¢ 3emi€il BOJIM3U €€ MOBEPXHOCTU, DHEPIrus
yrnpyroi aedopmaiii npy>XKHHbI; KOJIUYECTBO TEIIOTHI, aOCONIOTHAs TeMIlepaTypa Tela,
paboTa B TepMOJUHAMMKE, BHYTPEHHSSI SHEPTUs UICATIbHOIO OJIHOATOMHOTO rasa, paborta
UJCAJBbHOIO Ta3a, OTHOCUTEIbHAs BIIAXKHOCTH Bo3Ayxa, KIIJ[ wuaeanbHOro TEmIOBOrO
JIBUTATENIS; ANEKTPUUECKOE TOJIE, HAMPSIKEHHOCTD JIEKTPUUYECKOTO MOJISl, HANPSIAKEHHOCTD
IOJIsI TOYEUHOTO 3apsA/ia WK 3apsHDKEHHOTO MIapa B BAKYYME U B JUAJIEKTPUKE, MOTCHIUAI
AIEKTPOCTATUYECKOTO TOJISI, PA3HOCTh MOTEHIMAIOB, SJIEKTPOABIIKYILAS CHIIA, CUJIA TOKA,
HanpsDKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass €MKOCTh IUIOCKOTO KOHJIEHCAaTopa,
COIIPOTUBJIEHUE Yy4YacCTKa LENU C MOCJIEAOBATEIIbHBIM U MapajuIeIbHbIM COCIUHECHUEM
PE3UCTOPOB, SHEPTHUS AINEKTPUUECKOTO TOJISI KOHAEHCATOPA;

— OOBIICHATH OCOOCHHOCTU MPOTEKaHUSI (U3UUECKUX SBJICHUN: MEXaHUYECKOE JIBIXKCHHE,
TEIUIOBOE JIBM)KEHUE YACTHUIl BEIIECTBA, TEIJIOBOE PAaBHOBECHE, OPOYHOBCKOE JBHXKECHUE,
nuddys3usi, ucnapeHue, KUMCHUE W KOHACHCAlMs, IUIABJICHHWE W  KpUCTAILIM3AIus,
HAMpaBJICHHOCTh TEIUIONEPEIAUH, IICKTPU3ALUS TEN, SKBUITOTCHIIMAIBHOCTh TOBEPXHOCTH
3apsIKEHHOTO MTPOBOJIHHKA;

— TMPOBOJIUTH HCCJIECIOBAHUE 3aBUCUMOCTH OJHOW (hM3MYECKOM BEIWYUHBI OT JPYrou
C UCNOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH: MPU OBTOM KOHCTPYHPOBATH YCTaHOBKY,
buKCUpOBaTh PE3yJbTATHl MOJTYYCHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B BUJE
rpadUkoB C y4ETOM aOCOJIOTHBIX TMOTPEHTHOCTEH HW3MEPEHUH, JeNlaThb BBIBOJbI 10
pe3yJibTaTaM UCCIICI0OBAHUS;

— TMPOBOJUTH KOCBEHHBIE HU3MEpPEHUs (U3NUYECKUX BEIUYMH; TPU 3TOM BBIOHMpATH
ONTUMAJIbHBIA ~ METOJ U3MEpPEHHUs, OIEHHUBATh AaOCOJIOTHBIE W  OTHOCUTEIbHBIC
MOTPEIIHOCTUA MPSAMBIX U KOCBEHHBIX M3MEPEHHUI; — MPOBOJUTH OMBITHI MO MPOBEPKE
MPEJIOKEHHOW THUMOTE3bl: IUIAHUPOBATh JKCIIEPUMEHT, COOMpaTh IKCIEPUMEHTATHHYIO
YCTAHOBKY, AaHAJIU3UPOBATH IIOJYYEHHBIE PE3YyJbTaTbl W  J€JaTh BBIBOJ O CTaTyce
MPEIOKEHHON THUITOTE3bI;

— co0roaTh mpaBuia 0e30MacHOTO TpyAa MpHU MPOBEICHUM HCCIEIOBAaHUM B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPaKTUKyMa W y4eOHO-HCCIENOBATEIbCKON M MPOEKTHOU
NEATeIBHOCTH C  HCMOJIb30BAHUEM HU3MEPUTENIBHBIX YCTPOUCTB W J1AOOPAaTOPHOTO
00opyI0BaHUS;

— pemraTh pacuETHBIC 3aJ1a4M C SBHO 33JIaHHOM M HESIBHO 3aJaHHOM (PH3MUYECKON MOJICIIBIO:
Ha OCHOBAaHWHU aHAJIM3a YCJIOBHS 00OOCHOBBIBATH BBHIOOP (PU3UUECKON MOJIETH, OTBEUAIOIIEH
TpeOOBaHMSIM 3a7a4¥, MPUMEHITH (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl
bU3MYECKUX TEOpUM MPH UCIIOIB30BAaHUU MATEMaTUYECKUX METOJOB pEIIeHUs 3ajad,
MPOBOJUTh PACUETHl HA OCHOBAaHMU HMEIOUIMXCS JaHHBIX, AHAIM3UPOBATh PE3YJbTAThI
Y KOPPEKTHPOBATH METOABI PELIEHUS C YYETOM ITOTYYEHHBIX PE3YJIbTATOB;

— pemaTh Ka4eCTBEHHBIC 33/1au, TPeOyIole MPUMEHEHUs 3HAaHUN U3 Pa3HBIX Pa3/eiiOB
IIKOJIBHOTO Kypca (U3WKH, a TakKe HWHTETpaly 3HAHUW W3 JPYyTrUX TMPEeIMETOB



€CTECTBEHHO-HAYYHOTO IIMKJIa: BBICTPAWBATH JIOTUYECKYIO LIEMOYKY PACCYKICHUU C
OTIOPOW Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS;

— HCIOJB30BaTh TEOPETUUYECKUE 3HAHUS NJI1 OOBSICHEHUS! OCHOBHBIX MPUHIIUIIOB pabOThI
U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MPOIIECCOB;

— MPUBOJUTH MIPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAayKd, B OOBSCHEHUE TMPOIECCOB OKPYXKAIOIMIETO MHpa, B Pa3BUTHUE TEXHUKU H
TEXHOJIOT UM,

— aHaJu3UpoBaTh M  OILICHUBATh TMOCJIEACTBUS OBITOBOM M  MPOU3BOACTBEHHOMU
NEATEIbHOCTH 4YEJIOBEKa, CBA3aHHOW C  (PU3MUECKMMM TIpPOIlECCaMM, C  TO3UIUN
HKOJIOTHYECKON O€30MaCHOCTH, MPEICTABICHUN O PalMOHAIBLHOM MPUPOIOIOIL30BaHUH, A
TaKkK€ Pa3yMHOM MCIOJIb30BAHUM JOCTHKCHUM HAyKHM W TEXHOJOTUM NJI aJIbHEUIIero
Pa3BUTHUSI YEJIOBEUECKOTO O0IIECTBA;

— TPUMEHSTH pa3u4HbIe CIIOCOOBI paboThI ¢ MH(OpMaIuen PU3NIECKOro COAEpKaHus C
UCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTHIA: TIPU ATOM HUCIIOJIb30BATh
COBpEMEHHbIC MH(OPMAIIMOHHBIC TEXHOJIOTUH JIJIsl TIOUCKA, MepepabOTKU U TPEIbBICHUS
y4eOHOM M HAY4YHO-TIOMYJSIpHOM HWH(OpMALMKU, CTPYKTYPUPOBAHHUS M HWHTEpIpETaluu
uHpopMaIu, TMOJTYYCHHOM U3 Pa3JIUYHBIX HCTOYHUKOB; KPUTHYECKH aHAJIU3UPOBATh
MoJIy4yaeMyl0 MH(POpMAIMI0O U OLICHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS
3HAHUW, TaK W Ha OCHOBE aHaIW3a MCTOYHHMKA WHOOpPMALUM; — TMPOSBISITH
OpraHU3aIMOHHBIE U MMO3HABATEJIbHBICE YMEHHUS CAMOCTOSITEIILHOTO MPUOOPETEHUS HOBBIX
3HAHUN B MPOLIECCE BBITIOJIHEHHS] TPOEKTHBIX M YYEOHO-MCCIEAOBATEIBbCKUX PadoT;
paboTarh B TPYyIIE C UCIOIHEHUEM PA3UYHBIX COI[UATBHBIX POJIEH, MIIaHUPOBATh padOTy
TPYIIbI, PANUOHAIBHO pacHpeAcssaTh HAESITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyalUsX,
aJIcKBaTHO OIICHUBATh BKJIQJ KaXJOTO W3 YYaCTHUKOB TpyNmbl B  pEIICHUE
paccMmaTpuBaeMon MpoOJIeMBbI;

— TpOSABIATH MOTHUBAIMIO K  Oyaymed mnpodecCHOHAIbHOW JEATEIbHOCTH IO
CIICIMATBHOCTAM (PU3UKO-TEXHHUECKOTO TTPODHUIISL.

11 xkanace

B npouecce usyuenus kypca ¢puzuxu yenyonénnozo ypoeua 6 1l knacce yuenuk
Hayuumcs:

— TOHUMATh pPOJb (U3UKH B OKOHOMHUYECKOW, TEXHOJOTHUECKOH, COIMAIBbHOM
U 3TUYECKON c(epax NeATeNbHOCTH YeJIOBeKa; pojib U MecTO (U3UKA B COBPEMEHHOU
HAyYHOW KapTHHE MHpa; pOJib aCTPOHOMHUHU B TPAKTUYECKOM JEATEIbHOCTH YeJIOBEKa U
JabHENIIeM HAY4YHO-TEXHUUYECKOM pa3BUTHUH; 3HaYEHUE OTnHucaTeIbHOMH,
CHUCTEMATU3HPYIONIEH, OOBSICHUTEIIBHOW M TPOTHOCTHYECKOW (YHKIUNA (PU3NIECKON
TEOPUU — DJIEKTPOAMHAMMKH, CIEHUAIBHON TEOPUH OTHOCUTENIbHOCTH, KBAHTOBOM
busuky; ponb (u3NUEecKo Teopuun B (HOPMUPOBAHMM NPEJCTABICHUNA O (PU3NYECKON
KapTUHE MHUpa, MeCTO (PU3MYECKON KapTHUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPOJIC;

— pa3nuy4aTh yCIOBUS MPUMEHUMOCTH MOJieNell (U3NYECKUX T€N U MPOLECCOB (SIBICHUN):
OJTHOPOJHOE 3JIEKTPUUYECKOE U OAHOPOJHOE MArHWTHOE MOJIsl, FTApMOHHYECKHUE KoeOaHus,



MAaTeMaTUYECKUI MasTHUK, WUICAIBbHBIA MPYKUHHBIII MasTHUK, FAaPMOHUYECKHE BOJIHBI,
UACaNbHBIi KoJeOaTenbHbI KOHTYp, TOHKAas JHMH3a; MOJENed aToma, aTOMHOTO sjpa
1 KBAaHTOBOM MOJICJIM CBETA;

— pasnuyath YCJoBHs (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (PU3MYECKHX 3aKOHOB,
NOHUMAaTh BceoOmMN XapakTep (yHIaMEHTAlIbHBIX 3aKOHOB U  OTPaHUYEHHOCTH
VCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

— aHaJU3UpPOBaTh U OOBACHATH AIEKTPOMATHUTHBIE IMPOILIECCHl M SBJICHUS, UCIOJIb3YS
OCHOBHBIE TMOJIO)KEHUS W  3aKOHBl DJJIEKTPOJAMHAMUKM W CIECHHAIBHOM TEOPUHU
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUYECKOro 3apsAna, cuja Amiepa, cuia
JlopeHmia, 3aKOH SJIEKTPOMATHUTHOW HWHAYKIMHU, TnpaBuio Jlenma, cBsa3p J/C
CaMOMHAYKIIMU B 3JIEMEHTE 3JEKTPUUYECKON LEMH CO CKOPOCTHIO M3MEHEHHs CUJIbI TOKA;
MOCTYJIAThl CIIEIUATBLHON TEOPUHM OTHOCUTEIILHOCTU DUHINTEHHA);

— aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE POLECCH U SIBICHUS, UCIIONIb3YS MOJIOXKEHUS
KBaHTOBOW (u3uku (ypaBHeHUe OuHIITeMHA 111 (oTodPdekra, MepBbI U BTOPOU
noctynatel bopa, mpuHUMI cooTHomIeHHs HeomnpenenéHHocTedl ['eifzenOepra, 3aKOHBI
COXpaHEHUsl 3apsSJA0BOrO U MACCOBOIO YHMCENI M DHEPIruU B SJEPHBIX PEAKIMIX, 3aKOH
PaAMOAKTUBHOIO pacnaia);

— ONMCHIBATh (PU3UYECKUE MPOLIECCH U SIBICHUS, UCIIONb3YsI BEIMYUHBL: HAIPSHKEHHOCTD
AIIEKTPUYECKOr0 MOJs, MOTEHLUUAN 3JIEKTPOCTATUYECKOTO MOJIA, Pa3HOCTh MOTEHIIMAJIOB,
ANEKTPOABUKYIIAS CHUJIa, MHAYKIMS MAarHUTHOTO MOJIsi, MarHUTHBIN MOTOK, chjia AmIepa,
WHIYKTUBHOCTb, JJICKTPOJABWXKYILASl CHJIA CAMOWHAYKIMH, 3HEPTrUsi MarHUTHOTO TOJIS
IIPOBOJHUKA C TOKOM, PEISTUBUCTCKMM HMIIYJbC, IOJHAs JHEPrUs, DHEPrus IOKOsS
CBOOOJIHOM YaCTHIIbI, PHEPTUA U MUMIYJIbC (DOTOHA, MACCOBOE YUCIIO M 3apsij sApa, SHEPTus
CBSI3U Spa;

— OOBACHATh OCOOEHHOCTH MNPOTEKAHUS (PU3MUECKUX SIBICHUI: AJIEKTPOMarHUTHas
UHAYKIUS, CaMOMHIYKIUS, PE30HAHC, MHTeppEepeHIUs BOJH, Audpakuus, AUCIEpPCHUs,
MOJIHOE BHYTpPEHHEe oTpakeHue, ¢GoTodnekTpuueckuii 3pdext (pororddexr), anbda-
u Oera-pacnabl g1ep, ramMma-usiaydeHue sjep; (PU3NYecKue MPHUHILMIBI CHEKTPaJIbHOTO
aHaliM3a U paboThl Jla3epa;

— ONPEAEIISITh HAMPAaBICHUE WHIYKIMU MAarHUTHOTO MOJIE MPOBOJHHKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

— CTpOUTHh H300paKEHHUE, CO37aBaeMOE€ IUIOCKMM 3€pKaJIOM, TOHKOW JIMH30M, U
pacCUUTHIBaTh €r0 XapaKTEPUCTUKH;

— NPHUMEHATh OCHOBOIIOJATAIOIIME ACTPOHOMHUYECKUE IOHATHUS, TEOPUHM W 3aKOHBI IS
aHayn3a U OOBSICHEHUS (PU3NYECKUX IMPOLIECCOB, MPOUCXOIALUINX B 3BE3JAaX, B 3BE3AHBIX
CHUCTEMaX, B MEXTaJlaKTHUECKON cpenie; ABM)KEHHS HEOECHBIX TeJ, HBOJIIOLUU 3BE3N U
Bcenennoi;

— MPOBOAUTH MCCIEOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIMYMUH C MCIOJIb30BAHUEM
OPSIMBIX WM3MEPEHHMM: MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (DMKCHUPOBATH PE3YJIbTAaThl
MOJIy4YeHHOU 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH B BUJIE TPaPUKOB C YUETOM aOCOMIOTHBIX
NOTPELIHOCTEN U3MEPEHUI, IENaTh BBIBOBI 10 PE3YJIbTATaM UCCIEAOBAHUS;



— TMPOBOJUTh KOCBEHHbIE H3MEpeHUsi (U3MYECKUX BEIWYMH; MpPU ITOM BBIOMpATH
ONTHUMANBHBIA  METOJT W3MEPEHHs, OIICHWBAaTh aOCOJIOTHBIE W  OTHOCHUTEIIbHBIC
MOTPEIIHOCTU MPSAMBIX U KOCBEHHBIX U3MEPEHUIA;

— MPOBOAUTH OMBITHI 110 MPOBEPKE MPEUIOKEHHOW TUIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh IMOJYYEHHBIE pPE3yJbTaThl U
JI€JIaTh BBIBOJI O CTaTyCE MPEIJIOKEHHON TUIIOTE3bI;

— OMUCBIBATh METO/IbI OJIYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;

— coOmro/iaTh npaBuiia 0€30MacHOr0 TpyJla MpU MPOBEIECHUU HCCIEAOBaHUN B paMKax
y4eOHOTO JKCIEpPUMEHTa, MpaKTHKyMa W y4eOHO-MCCIIENOBATEeIbCKOW M MPOCKTHOU
NEATeIBHOCTH C  HCHOJIb30BAHHEM HU3MEPUTENBHBIX YCTPOUCTB U Ja0OPATOPHOTO
000pyI0BaHUS;

— pemiaTh pacy€THBIC 3a/1a4u C SBHO 33JIaHHOW M HESIBHO 3aJjaHHON (DU3UUYECKON MOJIEIbIO:
HA OCHOBaHMM aHaJIM3a YCJIOBHS BbIOMpaTh (U3MYECKHE MOJIENH, OTBEYAlOUIUe
TpeOOBAHUAM 3aJa4yM, MPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJaThl
bu3MYeCKUX TEOpU TpPH HMCIOJIB30BAHUM MAaTEMaTHYECKHUX METOJIOB pPEIIeHHs 3ajad,
MPOBOJAUTH Pacu€Thl HA OCHOBAHUM HMMEIOLIUXCSA JAHHBIX, aHAIM3UPOBATh PE3YJIbTaThl U
KOPPEKTUPOBATH METObI PEIICHUS C YUYETOM MOJYYEHHBIX PE3YyJIbTaTOB,;

— pemiaTh KaueCTBEHHbIC 3a7a4M, TPeOyIolne MPUMEHEHHs 3HAaHUN W3 pa3HbIX pa3/eioB
IIKOJBHOTO Kypca (U3UKH, a TakKe HHTErpali 3HAaHUN U3 JAPYrUX MOpeIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAWBaTh JIOTUYECKYIO IEMOYKY PACCYKICHHN C
OTIOPO Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

— MCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JIJIsi OOBSICHEHHS] OCHOBHBIX MPHUHIIUIIOB paOOTHI
U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MPOIIECCOB;

— MPUBOJUTH MPUMEPHI BKJIaJa POCCUMUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKl, B OOBSCHEHUE TMPOIECCOB OKPYKAIOUIEr0 MHpA, B pa3BUTUEC TEXHUKU U
TEXHOJIOTHI;

— aHaJM3upoBaTh M  OIICHWBATh TMIOCJIEACTBUS OBITOBOM M  MPOU3BOACTBEHHOM
NESATEIPHOCTH YENIOBEKa, CBSI3aHHOW ¢  (U3MUECKUMHU TIpolleccaMH, C  TMO3UIUN
HKOJIOTHYECKOM O€30MacHOCTH, IPEACTABICHUA O PAIMOHAIIBHOM MTPUPOIOTIOIH30BaHNH, A
TAaK)K€ Pa3yMHOM HCIOJIb30BaHWU JOCTHUKECHUN HAYKM U TEXHOJOTMU I JAJIbHEUIIETrO
Pa3BUTHUSI UEJIOBEUECKOTO OOIIIECTBA;

— MPUMEHSTH Pa3IMUHbIC CIOCOOBI PaboThl ¢ MH(MOpPMaLUe (PU3NIECKOTO COAEPIKAHUS C
WCIIOJIb30BaHUEM COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJIOTHUH: TIPU 3TOM HMCIIOJIH30BATh
COBpeMEHHbIC WH(OPMAITMOHHBIC TEXHOJIOTUH JIJIsl TIOUCKA, MePepabOTKU U TPEIbIBICHUS
y4eOHON W Hay4YHO-TIOMYJSIpHOW WH(OpMAIuu, CTPYKTYpPUPOBAHUS W WHTEPHIpETaluU
uHhOpMaIUKU, TOJYYCHHOM W3 PaA3IWYHBIX HCTOYHHKOB; KPUTHUYECKH aHAIU3UPOBATh
MoJIy4aeMyr0 WH(OpMAIio U OIEHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS
3HaHUWN, TaK 1 Ha OCHOBE aHaJIM3a UCTOYHHKA WH(POpMALINH;

— MPOSBIATh OPraHU3alMOHHBIC W MO3HABATEIbHBIE YMEHHS CaMOCTOSTEIBHOIO
OpUOOPETEeHUs] HOBBIX 3HAHUM B MPOIECCE BBINOJHEHUS MPOEKTHBIX M y4yeOHO-
WCCIIEOBATEeNLCKUX PaboT; paboTaTh B TPYIINE C WCIOTHECHUEM PA3JTHYHBIX COIMATBHBIX
poJieli, TIaHUPOBATh Pa0OTy TPYIIbI, PAMOHAIBLHO PACHPENEsITh IeATEILHOCTh B



HECTaHJApTHBIX CUTYalMsIX, aleKBAaTHO OLEHMUBATH BKJIAJ Ka)KI0I'O U3 YYACTHUKOB I'PYIIIIbI
B pelLICHHE paccCMaTpuBaeMoOil MpoOIeMbl;

— TPOSIBIATH MOTHBAIMIO K  Oyaymed npodecCHOHaNbHOW —AESTENbHOCTH IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUIECKOTO MPOduIIs.



Paznen 4. TemaTnueckoe IJIaHUPOBAHNE Y4e€OHOT 0 MpeaMeTa

TEMATHUYECKOE INTAHUPOBAHUE 10 KJIACC (170 4)

Ne | Temaruueckuii 610K, TeMa KonnuecTBo yacoB
/1
1 PA3JIEJI 1. HAVYYHBIM METOJ] IIO3HAHUA 6 4

[TPUPOJIbI

PA3JIEJI 2. MEXAHUKA (35 u)
2 Tewma 1. Kunematuka 104
3 Tema 2. Jlunamuka 104
4 Tema 3. Cratuka TBEpJIOTro Tea Sy
3) Tema 4. 3aKkOHBI COXpaHEHHsI B MEXAHHUKE 104
PA3JIEJI 3. MOJIEKYJISIPHASA ®U3MKA U TEPMOJVMHAMUKA (49 u)

6 Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU 154
7 Tema 2. Tepmonnnamuka. TennoBble MalIMHBI 204
8 Tema 3. ArperatHble cOCTOSTHUS BelecTBa. PazoBbie 144

nepexo bl

PA3JIEJI 4. DJIEKTPOJIMHAMUKA (54 q)

9 Tewma 1. DnekTpuyeckoe moie 24 4
10 | Tema 2. [TocTOSTHHBIN AIEKTPUIECKUI TOK 24 4
11 | Tema 3. Toku B pa3nu4HbBIX Cpesiax 6 4

OU3NYECKUH ITPAKTUKYM (16 u)

OBOBIIAIOUIIEE ITOBTOPEHUE (10 u)

TEMATHUYECKOE IIJITAHUPOBAHUWE 11 KJIACC (170 )

Ne | Temarnueckuii 010K, TEMaA KonuuectBO yacon
/11
PA3JIEJI 4. DJIEKTPOJIMHAMUKA (27 u)
1 Tema 4. MarauTtHoe 1noJie 144
2 Tema 5. DneKTpoMarHuTHas UHIYKLIHS 13 4
PA3JIEJI 5. KOJIEBAHUA N BOJIHBI (60 u)
3 Tema 1. Mexanndeckue KoneOanus 10 4y
4 Tewma 2. DneKTpoMaraHuTHbIC KOJICOaHMs 154
5 Tema 3. MexaHU4YeCKUE U JIIEKTPOMArHUTHBIE BOJIHbI 10 4y
6 Tema 4. OnTuka 254

PA3JIEJI 6. OCHOBBI CITELIMAJILHOM TEOPUU OTHOCUTEJILHOCTH (5 u)

PA3/IEJI 7. KBAHTOBA Sl ®U3UKA (25 u)

Tewma 1. KopnyckyiisipHO-BOJIHOBOHM Ayajiu3m 154
Tema 2. @usuka aroma Sy4
Tema 3. @u3nka aTOMHOIO sIpa U JJIEMEHTAPHBIX YaCTHUI] Su4

PA3JIEJI 8. QJIEMEHTbBI ACTPOHOMUMHN U ACTPO®U3UKMU (12 1)

OUBNYECKNHN ITIPAKTUKYM (16 u)

OBOBIIAIOHIEE ITOBTOPEHUE (25 )







