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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00Opa3oBareiabHON Mporpammel, npeactaBieHHbx B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpenensier o0s3aTeabHOE NPEIMETHOE COACPIKAHNUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢Qusuke ma€r OpeacTaBiIE€HUE O LEAX, COJEpKaHUH, OOLEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryO0JIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3aJja4l MPO(PECCUOHATBHON OpPUEHTAlMH, HAPABICHO Ha CO3JaHUE YCIOBUM NSt
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3alMsIX MPOPECCHOHANBHOIO O00pa30BaHHUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBLHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaenstorcs IJIaHUPYEMble pe3yJbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKKM TpeOOBaHWN K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIFOYAET:

IUIAHUPYEMbIE Ppe3yJibTaThl OCBOEHHUS Kypca (U3MKHM Ha yriayOoiaéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHbIE PE3YJIbTaThI 110 Toj1aM 00YyUEHHUS;

cojJiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIs1 COCTABJICHHS CBOMX pab0YHMX IMpOrpamm.

[TporpaMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABISICT BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HAa YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coxXpaHeHus 00s3aTeNbHOM YacTH coliepKaHus Kypca.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KayecTBe y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbINH Kype GU3HKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpeNeIuiio XapakTep W OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B c@epe BSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, NOJIYYeHHs] HOBBIX MaTEepUajioB C 3aJaHHBIMU CBoWcTBamMu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKIJaL B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 MO3HAHMSI IPU BBITIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca (hu3uku Ha ypOBHE CPEIHETO OOIIEro 00pa30BaHuUs MOJIOKEH
PO UIEH, KOTOPhIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBHUM C HEW Marepuan Kypca (pU3MKH
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaT€pHH, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus NpeAnonaracT HCIOJb30BAHUE
TYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 9KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc dusuku yriry0i€HHOTO ypOBHS
MPEAnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercss MNOCPEACTBOM BBEIEHUS HIIEMEHTOB
COJIep)KaHMsl, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TakkXe OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl 1O (PU3UKE JOKHO OBITH MOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUM CAMOCTOSTENIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEro ¢akropa ydeOHoro mporecca. [lms yrayOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEBHOTO YYEHHMYECKOTO 3SKCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAJIbHBIE YYEHHMUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auuMd (GU3MYECKOro TMpakThUKyma. B mepBom ciydae
MPaKTUKYM TpoBoAuTCs 160 B kKoHie 10 u 11 kmaccoB, mub0 mocie mepBoro u



BTOPOTO TMOJYTOAMM B KaXIOM U3 3TUX KiaccoB. Bropoil cmoco6 — 3T0
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus pazaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B mporpamme 1o (QusMke cHUCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHA €IWHBIM MepedHeM. BriGop
TEMaTUKH JJIS 3TUX BHUJIOB YUYECHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4aCTHUKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHMUST W OCHalleHusi KabuHeta Qusuku. [Ipum sTomM obecneunBaeTcs
OBJIAJICHNE OOYYAIOMUMHCS YMEHHUSMH TPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCICAOBAHUS 3aBHUCHUMOCTEH (PU3MYECKUX BEIUYHH W ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3agad. [lpu 3TOM 1m7s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3WUYECKON MOJENbIO, TTO3BOJISIONINE MPUMEHSITh
W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KadyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SABJISIIOTCS 3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEeKaHUs
(bu3nYecKuX SBJIECHUN U MPOIIECCOB B OKPYKArOUIEH kKU3HU, TpeOyromue BbiOopa
(bU3UYECKOM MOJIEIH VISl CUTYAIMH MMPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHIO Y4eOHOTO IpoIiecca Kypc (UMK YriayOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Mo
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX pabOT W pabOT MpakTHKyma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHUE.

JleMoHCTpanmoHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW HW  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlaGopatopHoe o0O0OpyIOBaHHE [JII YYCHUYECKUX MPAKTHUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamomMXcs. TeMaTH4ecKue KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJIE IU(DPOBBIX J1AOOpPATOPUA.

OCHOBHBIMHU LIEJIAMH U3y4eHUs PU3KUKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:



dopMupoBaHHEe UHTEpeca M CTpPEMJICHHS OO0y4alouxcsi K HaydYHOMY
U3YUYEHUIO TPHUPOJABI, Pa3BUTHUE HUX HHTEIUIEKTyalIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOJE MO3HaHWs U (HOpMHUpPOBaHHE
UCCJIEJOBATENBCKOIO OTHOIIECHHUS K OKPY’KAIOIUM SIBJICHUSIM;

¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa U3yUeHHUs OCHOB
CTPOCHHSI MaTepUH U (PyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIOJb30BaHUEM (DU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMUpOBaHNUE NPEACTABICHUA O pPOIM (PU3MKKU AJI1 PA3BUTHSA JPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npo(eCcCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHHne 3TUX Ielied 00ecreunBaeTCsl PElICHUEM CIEAYIOINUX 3a/1ay B
IpoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO O0IIEero 00Opa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAaHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpWsX,  BKIOYas  MEXaHWKy,  MOJEKYJSIpHYIO  (U3HUKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(GbopMHpOBaHUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUA 1JI1 OOBICHEHHUS
(bu3nYecKuX SBICHUI B MPUPOJAE W JUIsl NPUHITHS NPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs pa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
duznyeckoil Moneblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
¢u3nueckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJayd, B TOM YHKCJIE 3a]ad
WHXEHEPHOIO XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB W TPUHLMUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSHUS HA OKPYKAIOILLYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITENILHOTO IUIAHUPOBAHUS M TPOBEICHUS
(GU3MYECKUX HSKCIEPUMEHTOB, aHalIM3a MW HUHTEepHpeTanuu  UHGOpMaIHH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM IS PA3BUTUS YMEHUW NPOECKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCUOHATbHON e TEILHOCTH, CBA3aHHOMN
¢ (pUBHUKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3yueHus yuyeOHoro mnpeamera «®Dusuka» Ha YpOBHE CpPEAHET0 OOWIEro
oOpa3oBaHMsl BbIOMpaeTcs OOy4YalOIIMMUCS, IUIAHUPYIOLIUMHU MPOJOJKEHUE
o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.



Ha uzyuenue ¢usuku (yriayOnE€HHBIN ypoBEHb) Ha YPOBHE CPEIHETO OOILEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kimacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenmaraemeiii B mporpamMme 10 (PU3HMKE IEepedYcHb JIAOOPATOPHBIX M
MPAKTUYCCKUX pabOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTCIb JCIaeT BBIOOP
MpoOBeNCHHUsT J1a0OPATOPHBIX pPabOT M OMBITOB C YyYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEH 00YUaIOIIUXCSI.

COAEPKAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. Hay4Hblii MeTOA MO3HAHUS IPUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupoae. HayuHslil MeTo 1 Mo3HaHUs U
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBICHUH.

DKCHEPUMEHT M TEOpUs B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U IU(pOBBIC
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0coroTHas W
OTHOCHUTEJIbHAs).

MonenupoBanue (U3NYECKUX SIBJICHUM M MPOIECCOB (MaTepHaabHas TOYKa,
aOCONIIOTHO TBEPAOE TeNo, HJealdbHasl >KUIKOCTb, HJI€AJIbHBIA TIa3, TOYECUHBIH
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHUIIbl €r0 MPUMEHUMOCTU. Du3znueckas
TEOpHs.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOU E€ATEIBHOCTH JIFOIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LEMU IOCTOSIHHOTO TOKa MpH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adoparopueit mo dusuke. [Ipumepsl n3mMepeHus
(bu3NYECKUX BEIMYHUH MIPU MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKHU.

Panuyc-BekTop MaTepuanbHOM TOYKH, €ro MNPOEKIMH Ha OCH CHCTEMbI
KoopauHat. Tpaekropus.



[lepemeriienne, CKOpPOCTh (CpeHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, MX TMPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHNE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEpUATIHLHON TOUYKH OT BPEMEHU U UX
rpadukm.

CBoOomHoe majeHue. YcKopeHue CBOOOMHOTO majacHus. JIBWKeHHE Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEepUAJIbHON TOYKH OT BPEMEHU U UX IPpaPUKU.

KpuBonuneitnoe aBuxkeHue. JIBukeHWe  MaTepuasbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHT€HIUAIBLHOE) U MOJIHOE
YCKOpPEHHE MaTepHaIbHON TOUKH.

TexHuyeckne yCTpONCTBA W TEXHOJIOTMYECKHE MPOUECCH: CHUIOMETD,
JBIDKCHUE CHApsAJIOB, LICMHBIC, IIeCTepEHUAThie U PpEeMEHHBIE TIEepeaayd,
CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

CnocoObI ucclie10BaHus IBKEHUH.

Nnmroctpanust mpeebHOTO epexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN ¢ MCIIOJIB30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagienue CKOpOCTH TIPHU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHUM, CKOPOCTEN NBUXKEHUS OAHOTO M TOTO K€
TeJia B Pa3HbIX CUCTEMaXxX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3ydeHne HEPaBHOMEPHOTO ABUIKEHUS C IETbIO ONpEeCHNUsS MTHOBEHHOM
CKOPOCTH.

N3MepeHre yCcKOpeHus Mpu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenne  yCKOpeHUs CBOOOHOTO NaJICHUS (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

N3ydenne nABWXKEHUS Tejla, OpPOIIEHHOr0 TroOpu30HTalbHO. IIpoBepka
TUIIOTE3bl O TIPSMOM MPOMOPIUOHAIBHOM 3aBUCUMOCTH MEXKIY HAIbHOCTHIO
noJI€Ta U Ha4aJIbHOUM CKOPOCTBIO TEa.



N3ydenne IBWKEHMS TeJla IO OKPYKXHOCTHM C ITOCTOSSHHOM IO MOZYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalleHuss KOHMYECKOro MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. MuepumanbHbie cucteMmsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HemHepruanbHble CUCTEMBI OTCUETa (ONpEETIeHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unum Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTCHUS. OKBUBAJICHTHOCTH T'PAaBUTALMOHHON W
WHEPTHON MAaCCBI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETBI M OT reorpauyeckod IMHPOTHL. JIBHKeHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cwina ynpyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEila B
YKAJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenue. ['mapocratuueckoe napienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX IMIMHAPOB WIM IMIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHOM CUCTEMBI OTCUETA.

CpaBHEeHHME  PaBHOACHCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

HN3mepenune macc no B3auMOIEUCTBUIO.

HesecomocTs.

Bec Tena npyu yCKOpEeHHOM MOIABEME U MAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.



[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOUW INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

W3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON 4Yepe3
JETKUiA OJIOK.

N3mepenne koddduimenta TpeHHs MO BEIWYUHE YTIIOBOro Koddduimenta
3aBucHMOCTH Frp(N).

HccnenoBanue nBHKEeHHUsI OpycKa MO HAKIOHHOM TUIOCKOCTU € TIEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUs IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpoe Teno. lloctymarenpHoe M BpallaTteabHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CroxeHune CHil, IPUIOKEHHBIX K TBEpAOMY Teny. LlenTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA U TEXHOJOTMYECKHE IIPOLECCHI: KPOHIUTEWH,
CTPOUTEJIbHBIA KpPaH, peIETYaThie KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydenue ycTOWYUBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3axonvl coOXpaneHus 6 MexaHukxe.

HNmmysibc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L[eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

HMMmyJibCc CHIIBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAaHEHMs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca mMarepuanbHOM TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npecTaBieHue padOThl CHIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass »Heprusi MarepuaibHO TOYkW. Teopema 00 H3MEHEHUU
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAsT 3HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
JHEPrus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM Imone. [loTeHuumanbHas 3HEprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHyuM s UACaNbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHHu4ecKue yCTPONUCTBAa U TEXHOJIOTUYECKUE MPOIECCHL: JIBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3HepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEMCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHnne nMIrysbca Teljia o TOpMO3HOMY ITyTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI.

HccnenoBanre COXpaHEHHsI UMITYJIbCA ITPU YIIPYTOM B3aUMMOIEHCTBHH.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TpEHUSI.

Omnpenenenue padOThl CWIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUA MOJIEKYyJIgpHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JNBIWKEHUS W B3aUMOJEWCTBHMS 4YacTHI] BewecTBa. MoJenn CTpOEHUs TIa3oB,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX
Mozeneil. Macca u  pasmepbl Mojekyd (atomoB). KonuyecTBo BeliecTBa.
[ToctrostnHast ABorapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEpPMa, U30X0pa, h300apa.

CBsi3p  MEXIy JaBICHUEM M  CPENHEH  KHUHETUYECKOW OJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeaHEN
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKYIJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoIecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOIHOM BOJIOM.

M3yuyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHJOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne u BHyTpeHHHUE napamMerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHHS BEJMYHUH, ONMCHIBAKOLINAX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mopens wnaeanpHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpaBHEHMIA:
ypaBHeHHe MenaeneeBa—Knanelpona U BeIpaXEHUE [UJII BHYTPEHHEW SHEPTUM.



VYcnoBusi IPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHIIEHTpAIMs YacTHll, BHICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jyisi BHyTpEHHEU SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKke. Beruucienue padboThl 1o rpapuky
npouecca Ha pV-auarpaMmme.

Tenomepenada  kKak  crmoco0 — W3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIUIONPOBOJHOCTD, H3TyUYECHHUE.

KomnuectBo Ttemnotrel. TenmnoéMkocTh Tenma. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI NpW  Temionepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KonmuectBo
TEIUIOTBI W paboTa Kak Mepbl  HU3MEHEHHUSI  BHYTPEHHEW  JHEPTUH
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI IMPOXOIUT
eMHCTBEHHAs aanabara. AGCONIOTHAS TeMIeparypa.

BTtopoii 3aKkOH TEpPMOJMHAMUKM JUII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefa K 0ojiee HarpeToMmy 0e3
komriencarmu (Knaysuyc). HeoOpaTumMocTh NpUPOIHBIX MPOIIECCOB.

[TpuHumer nectBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCIMOJIb30BaHUS TEIUIOBBIX JBUraTeneu. TermioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYUYCHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJIOB C
MCIIOJIB30BaHUEM TETUIOBOTO HACOCA, YTUIN3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHuN.

Bo3ayuiHoe orauso.

CpaBHeHME yAETbHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanne aapabaTHOro Ipoliecca.

KomrbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3Mepenue yaenbHON TENI0EMKOCTH.

Hccnenosanue npoliecca OCTbIBaHUS BEIIECTBA.



HccnenoBanue aguabaTHOTO mpoiiecca.

W3yuyeHue B3aMMOCBSI3U DHEPTUM MEXMOJIEKYJISPHOIO B3aUMOJCHCTBUS U
TEMIIepaTypbl KATIEHUS KUIKOCTEN.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KkoHjeHcanus. McmapeHue u KumeHue. YielbHas
TEIJI0Ta Mapoo0pa3oBaHUA.

HachllieHHble M HEHaChIIEHHbIE TMapbl. KayecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
KpuctauioB. IlnaBneHue W KpuUCTaUIM3auMs. YJIeidpHas TEIUIOTA ILJIABJICHUS.
CyOGaumarius.

Hedopmaruu tBEpAOTO Tena. Pactsxenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacimmpeHue KUAKOCTEH W TBEPABIX T€N, 00bEMHOE M JIMHEHHOE
pacimupeHre. AHrapMOHHU3M TEIUIOBBIX KOJI€OaHUI YacTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO PacUIMPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEpTrUn B (Pa30BBIX MEPEX0IAX.

VYpaBHeHUE TEIIOBOTO OajaHca.

[ToBepxHOocTHOE HaTskeHHe. Koad(duuueHT MOBEpXHOCTHOIO HATSHKEHHUS.
Kanusspasie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuueckue YCTpOMCTBA W  TEXHOJOTMYECKHE MPOLECCHI:  KHUJIIKHUE
KpPHUCTaJUIbl, COBPEMEHHbIE MaTEPHAJIbI.

Hemoncmpauuu.

TerioBoe paciupeHue.

CBOMlCTBa HACBIIICHHBIX apOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CmauunBaHue.

Kanunnsipasie saBieHus.

Monenu HEeHbIOTOHOBCKOM KUIKOCTH.

CriocoObI M3MepeHns BIaXKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJIEHUS KPUCTAIUNIMYECKOIO BEILIECTBA.

Bunbr negopmanuii.

Hab6mrogenue manbix nedopmanuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKym.

M3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.



N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

W3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

W3mepenne abCOMIOTHOW BIIAXXHOCTH BO3JyXa M OIIEHKa MacChl MapoB B
MTOMEIIECHUH.

N3mepenne kodpduimeHTa NOBEpXHOCTHOTO HATSKEHHUS.

N3mepenne moayia FOnra.

HccnenoBanne 3aBUCHUMOCTH JAeopMalii  pe3MHOBOrO oOpasma ot
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoauHaMMKA.

Tema 1. dnekmpuueckoe noJe.

OnexTpuzauus Tel W €€ NpOsBICHHs. DJIEKTpU4YecKuil 3apsna. JlBa Buaa
ANEKTPUYECKUX 3apsaioB. IIpOBOJHUKH, JUANEKTPUKA U  MOJYyHPOBOIHUKU.
DOneMEHTapHbId JIEKTPUYECKUM 3apsii. 3aKOH COXPAaHEHHs AIIEKTPUYECKOrO
3apsiaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyioHa.

DIIeKTprYecKoe mose. Ero neucTre Ha JIEKTPUUYECKHUE 3aPSAbI.

HampsokéHHocTh  anekTpuueckoro  mnosisa.  [lpoOnsiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 N0JIs1. OHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHMAIOB U
HanpspkeHue. [loTeHuunanpHas sHEprus 3apsda B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenmman snexkTpocraTnyeckoro noiid. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIIMAIOB JUISl JIEKTPOCTATUYECKOrO Mol (KaKk OJHOPOAHOrO, TaK M
HEOHOPOTHOTO).

[IpuHIMIT CyNEPIIO3ULIMY ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHbl JIMHUN HANpsOKEHHOCTH OJTHUX TOJEH W
HKBUINOTEHIIUAJIBHBIX TOBEPXHOCTEN.

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

JIMpNEeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
MPOHUIIAEMOCTD BEILIECTBA.

KongencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOopa.

[TapannenbHOE CoOeMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEqMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBrKeHue 3apsyKEHHON YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM TOJIE.

TexHuuecKue yCTpOWCTBA M TEXHOJOIMYECKUE MPOLECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCcaTophbl, reHeparop Ban ne I'paada.

Hemoncmpauuu.



Y CTpONCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IJIACTUH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DnekTpocTaTuueckas 3amuTa.

Y CTpOMCTBO U AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHOU EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIAaAH
IJIACTUH, PACCTOSHUSI MEXKAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsnKa 1 pa3psaka KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
U3ITy4YEeHHs CBETOIMOAA.

N3yuyeHnue npoTeKkaHus TOKa B LIENH, COAEpKallel KOHAEHCaTop.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) pu
IIOCJIEIOBATEIBHOM COCIUHEHUN KOHAEHCATOPOB.

HccnenoBanue paspsa KOHIEHCATOPa Yepe3 pe3UcTop.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBus CynieCTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKM
toka. Hanpsiokenue U u DJ1C é.

3akod OMa JJ1s1 yyacTKa IeIu.

DIIEKTPUYECKOE CONPOTHUBIICHUE. 3aBUCUMOCTh CONMPOTHUBJICHUS
OJTHOPOJHOTO MPOBOJIHUKA OT €ro JJIMHbI W IUIOMIAJHA TMOMEPEYHOro CEYEHHUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBarenpHOE, MAapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuér pa3BeTBi€HHBIX 3ekTpuueckux 1eneil. [Ipasuina Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOIIHOCTh 3JIEKTPUYECKOTO TOKa. TeryoBas MOIIHOCTb, BbIIENseMas Ha
pe3ucTope.

OJC u BHyTpeHHEe CONPOTHBJIEHHWE HMCTOYHHMKAa TOKa. 3akoH Owma s
MOJHOM  (3aMKHYTOM) DJJICKTpUYECKOW 1enmu. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuYecKue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON IHEPTUU.

Hemoncmpayuu.

N3mepenne cuilbl TOKAa U HANPSKEHUS.



HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANPSDKEHUS I PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/A.

3aBUCUMOCTh COIMPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTHUBIIEHUS MTPU TTOCTOSITHHOM
HaIpPsHKEHUH.

[Tpsimoe n3mepenne DJIC. KopoTkoe 3aMblKaHUE TaIbBAHUYECKOTO JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0OsI coeTMHEHUsT HICTOYHUKOB Toka, D/[C Gatapeil.

HccnenoBanne pa3HOCTU MOTECHIHMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CUJIbI TOKA B ICTIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanye CMEMIaHHOIO COCMHEHNS PE3UCTOPOB.

N3MmepeHne yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HAINpsKEHUS IS JIAMIIbI
HaKaJIUBaHMUS.

VYBenuueHnue npenaesia u3MepeHus ammnepMerpa (BoiabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBJICHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBrucuMoctd J/]C raanbBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
pU KOPOTKOM 3aMbIKaHUH.

HccenenoBanne pa3HOCTH MOTEHIHMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

OJIEKTpUYECKAasi  MPOBOAUMOCTD  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBIECHUS METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX Ty4YKOB.

[TonynpOoBOIHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B AJIEKTPOJIMTAaX. DJIEKTPOJUTHYECKAs AUCCOLMALIMS.
Onektponus. 3akonbl Dapajes s AIEKTPOIH3a.

DJIEKTpUYECKUl TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
paspsan. PazmuuHblie TUIIBI CAMOCTOSTENBHOTO paspsaa. Monnus. [Lnazma.

TexHuyeckue yCTpOMCTBAa M NPAKTHUUECKOE IMPUMEHEHHUE: Tra3opa3psiaHble
JaMIIbI, JJIEKTPOHHO-TTy4eBasi TpyOKa, MOJyMPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (OTOAUON, CBETONMOM, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUS, SJIEKTPOHHASI MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.



[TpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI IPOBOJIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HaOGmronenue smexktposusa.

N3mepeHune 3apsiga OJJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBJIEHUS ~ TEPMOpPE3UCTOpA  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU JHO/A.

Pu3n4ecKuil MPaAKTUKYM.

CrnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHKka rpaHull MOTrPENTHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEAJIOKEHHBIX THUMoTe3 (BbIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

MexnpeaMeTHble CBA3M.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YUYETOM COJIEPKATEIIbHBIX MEKIIPEIMETHBIX CBS3€U C Kypcamu
MaTeMaTHUKH, OMOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHOZ0
nO3HaHuA: SIBICHWE, Hay4YHbId (akT, rumnoresa, (uU3MvecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: pelnieHUe CUCTEMbl ypaBHEHUW. JIuHelHas ¢QyHKUMS,
napaboza, runepbosna, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTophl 1 MX MPOEKIINU HA OCH KOOPJIMHAT, CJIOKEHHUE BEKTOPOB.

Buonozusa: mexanuveckoe JABMKCHHUE B KUBOUM mipupoae, nuddysus, ocMmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIOLEH Cpelbl,
yTHWIM3alus OHWOOPraHMYECKOTrO TOIUIMBA JJisi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, MIOBEPXHOCTHOE HATSHKEHUE U KaWJUISIPHBIC SIBJICHUS B IPUPOJIE,
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumua: NTUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB MU MOJIEKYJI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IMOJyYeHHE HaHOMATEepHUaJiOB, TEIIOBbIE
CBOMCTBA TBEPIBIX TEJ, )KUJKOCTEN U Ta30B, KUIKUE KPUCTAIUIBL, JIEKTPUUECCKUE



CBOMCTBa METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozcusa: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOro M IKUIKOTO TPEHHS B TEXHUKE, CTATUUYECKHE KOHCTPYKUHUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTHUE), ABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE 3JIEKTPONpuOOpOB,
razopa3psaHble JaMIIbl, TOJIYITPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHUTHBIX NOJIEH. JIMHUM MarHUTHON MHIYKIMH.

MaruutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIBI
B OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl JlopeHna.

MarunuTtHoe 1nose B BeuiectBe. @eppOMarHeTUKy, napa- U JMaMarHeTUKy.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE IMPOLIECChl: MPUMEHEHHE

MOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTENH 2JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptuHa  nuHMM  MHAYKOUMM ~ MarHUTHOTO  IOJS  ITOJIOCOBOIO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTtrnHa nMHMI MarHMTHOM MHIYKIMH MOJIA JJIMHHOTO MPSMOTO IPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGntonenue nBm>xXeHus My4yka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMIT JEUCTBUSA BIIEKTPOU3MEPUTEIBHOIO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanre MarHUTHOTO TTOJIS1 TOCTOSIHHBIX MarHUTOB.



HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeCTBUSI IOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuibl Amrepa.

N3ydenne 3aBUCUMOCTH CHIIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIBI AMIEpaA.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBeHne ANEeKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
uHaykiuu. OJIC wHAaykuuu. 3aKOH 3JIEKTpOMarHuTHOW uHaykuuum Dapanes.
Buxpeoe anekrpuueckoe noiie. Toku Oyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B LENM IOCTOSIHHOTO TOKAa.
Srnenne camonnaykuun. I1C caMOMHAYKIIHH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTPONCTBA M TEXHOJOTMYECKUE MPOIECChl: MHAYKIMOHHAS
M€Yb, COJICHOU], 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMIIH.

Jemoncmpayuu.

HaOmnronenue siBeHUst 3JIEKTPOMarHuTHON MHAYKIIAN.

Uccnenosanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

IIpaBuo Jlenua.

[TaneHre MarauTa B aJlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHIYKITUU.

OrnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHUH.

COopka MoJIen 3JIEKTPOMAarHUTHOTO TeHEpaTopa.

Paszgea S. KoJsieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Koyedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOaHusi. Kunemarnueckoe U TUHAMUYECKOE OMHCAHUE.
DHepreTuyeckoe OnucaHue (3aKOH COXPAHEHUs MEXaHWYeCKOW sHeprum). BoiBon
JMHAMUYECKOT'0 ONMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KMHEMaTUYECKOTO OTTMCAHUSI.



Amimutyaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbl KOJEOAHUI HCXOTHON
BEJTMYMHBI C aMITUTYIaMH KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

[lepmon m uacrora koneOanuii. [lepmom Maibix CBOOOIHBIX KoJieOaHUI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxaromux koneOaHusix. Beinyxnennsie konebanus. Pezonanc.
PesonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOW.
ABTOKOJICOaHUS.

TexHrueckue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch kK01e0aTeIbHOro ABYKCHUS.

Habmronenne He3aBUCUMOCTH TIEpHUOJIa MAJIbIX KOJIeOaHUl rpy3a Ha HUTU OT
aAMIUTUTYTbI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanre koyieOaHMM Tpy3a Ha MAaCCHUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHus NMpEACTaBICHUIN 00 HaeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs PHEPTUU MPU KOJIeOaHUX TPy3a Ha MPYKUHE.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUIM.

HaGmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mepenne mnepuoga CBOOOTHBIX KOJICOAHWNW HUTSAHOTO W TPYKUHHOTO
MasiITHUKOB.

N3ydeHne 3aKOHOB IBUKEHUS TeJIa B XOJI€ KOJeOaHU Ha yIIpyroM MojBece.

N3ydenne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B MPYKMHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IBI 3aTYXAOMIUX KOJIEOaHUH.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUIM.

Tema 2. InekmpomacHumuuple Kone0aAHUA.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
ujcabHOM KoyieOaTenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMILTUTYIbI
3apsia KOHAEHCaTopa C aMIUTUTYION CHITBI TOKA B KOJIeOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUU B HUJICaIbHOM K0JIeOATeIbHOM KOHTYPE.

3aTyxaronme 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHnbie
AJIEKTPOMATrHUTHBIC KOJICOAHUS.

[lepemenHblii TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIIEE 3HAYEHUE CWJIBI TOKA W HANPsDKCHHS TMPU Pa3IHIHON (dopme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.



CHHyCOMIAIbHBIA TNEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneanpHplii  Tpanchopmarop. IlpousBoiacTBo, mepegadya MU MoTpeblIeHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU TMPU MPOU3BOACTBE ANEKTposHepruu. Kynbrypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCcKHe yCTPOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: AICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JTMHUH JIEKTpOIepe1ay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHyKTUBHOCTU U EMKOCTH
KOHTYpa.

OcnuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJI€OaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3IeKTpPOMAarHuTHOTO TeHEepaTopa.

BbIHyX/I€HHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

Pe3ucTtop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CTpoiicTBO ¥ IPUHITUIT ICUCTBUS TpaHCPopMaTopa.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3yudenue tpanchopmaropa.

HccnenoBanre nmepeMEHHOrO TOKa 4Yepe3 MOCHEAOBATENIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

HabroieHue 31eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6OJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie wu
IPOJOJIbHBIE BOJHBL. llepron, CKOpOCTh pAacCHpOCTpPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)kK€HHE, MpejoMJIeHHe, MHTep(epeHIus u
nudpaxims.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arps3HEHUE OKPYIKAOIIEH CPENIBI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  MPEIOMIICHHE,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.



[ITkama 3neKTPOMArHUTHBIX BOJIH. [[prMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOILIECH CPEJIbI.

TexHuyecknue yCTpOWCTBa M IPAKTUYECKOE IMPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeEBU30p, aHTeHHa, Tenaedon, CBY-neun,
YJIBTPa3BYKOBasl TUATHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTOTIEPEUHBIX U MPOJI0IBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HabGnronenue orpaxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue uatepdepenninu u audpakiiui MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiiCcTBa yabTpa3ByKa U €ro NpUMEHEHNE.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa WM BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOAHUIA.

HccienoBanue  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpa)X€HUe,
pesioMJICHUE, MOJspu3anus, udpakiuus, uHTephepeHITus.

O6HapyxeHue nH(PpakpacHOTo U yIbTpadhruOIECTOBOTO U3ITYUCHUM.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHeHMs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHENHOE pacnpOCTpaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
ToueuyHbIli HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue nzoOpaxeHuil B
iockoM 3epkane. Cepuyeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTelNb
npenomiieHus. OTHOCUTENBHBIN MTOKA3aTeINb NpesIoMIIeHUs. [I0CTOSHCTBO 4acTOTHI
CBETA M COOTHOLIEHWE [JIMH BOJIH NP IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmydeit B mpusme. [ucnepcusi cBera. CloxkHBIA cOCTaB O€JI0ro CBETa.
IIBer.

ITomHOe BHyTpeHHee oTpakxeHue. [IpenenpHblii yroy MojJHOro BHYTPEHHETO
OTPaKECHMUS.

CoOuparorie ¥ pacceuBaronye JuH3bL. ToHkas nuH3a. DOKycHOE
paccTossHUE M OINTHYECKass CHJa TOHKOW JHMH3BL. 3aBUCHUMOCTh (DOKYCHOTO
paccTosiHUSI TOHKOW cdepruyecKoil JMH3bI OT €€ T€OMETPUM U OTHOCHUTEIBLHOIO
MOKA3aTes MPETOMIICHUS.

@opMyJiia TOHKOU JMH3BL. Y BEJIMYECHUE, 1ABAEMOE JIMH30M.



Xop nyda, NpOLIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJOM K €€ TJIaBHOU
ontudyeckoir ocu. IlocTpoeHune wu300pakeHWd TOYKM M OTpe3Ka MPSAMON B
cOoOMpAaroIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

OmnTuueckue npudopsl. Paspemaromas cnocodHocTs. ['1a3 kak ontuueckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUIYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenius cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusa HaOMIOAEHUST MaKCUMyMOB M MHUHUMYMOB B MHTEPEPEHLUOHHON
KApTUHE OT JBYX KOTEPEHTHBIX HCTOYHHUKOB. IIpuMepsl KIIaCCHYECKHUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAaKCUMyMOB TIpU TMaJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmnapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

Habnrogenue noJHoro BHyTPEHHETO OTpakeHus. Mozesb CBETOBOJA.

HccnenoBaHnre XoJa CBETOBBIX IIYYKOB Ye€pe3  IUIOCKONAPAJUIEIbHYIO
IUTACTUHY U IPU3MY.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHinm ceera.

Habmroienue 11B€TOB TOHKUX IIJIEHOK.

Hab6mronenune nudpakium ceera.

N3yuenue nuppakinOHHON pEeIETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

Habmronenue nosisipuzanuu cBeTa.

[IpumeHeHne noJIIpOUI0B ISl U3YUYEHHS] MEXAaHUYECKUX HaIPSIKEHUH.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepenne nokaszaTesns NpeJoMIICHUsI CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pAacCTOSHUSI OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[TonyuyeHue n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.

[Tonyuyenue n300paxeHusi B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.



Hab6mronenune nudpaxium, naTepdEpeHIINN 1 TOJIIPU3AINH CBETA.

N3ydenue noyisipu3aliii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne nHTEpPEPEeHINN JIAa3ePHOTO U3TyUYCHHS HA IBYX IIETIAX.

HabGmronenue nucnepcum.

HabGmronenue u uccnenoBanue AMPPakIuOHHOTO CIIEKTpA.

N3mepenue IMHbI CBETOBOW BOJIHBI.

[TomydyeHune crekTpa U3ITy4EHHUS] CBETOIMOA MPU MOMOIIN AUGPAKITHOHHOM
PEIIETKMU.

Paznesn 6. OcHOBBI CIeHAJIBHON TEOPHUH OTHOCUTEIHLHOCTH.

['pauipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynaTsel
CIIEUAIBHOW T€OPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpa3zoBanusi  JlopeHiia.
YcnoBue mnpuurHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJICHUE
BPEMEHU U COKPAIICHUE JJINHBI.

OHEPrUsi U UMITYJIbC PEJIATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTIUs
MTOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHUYECKUE MPOLECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.

VYyeHnueckuit SKCEPUMEHT, JTabOpaTOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMITyJbCa U DHEPrUU  PEISITUBUCTCKUX  4YacTUI[ (1O
dboTorpadusiM TPEKOB 3apsHIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckynapno-601n060ii oyaausm.

PaBHOBeCcHOE TeIIOBOE M3JIyuyeHHE (M3JIyuyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl hoToddPderra. YpaBHeHHE
Oitmreiina s potodddexra. «KpacHas rpanuiiay gotodrddekra.

JlaBnenre cBera (B YAaCTHOCTH, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIONIAOINIYI0 W aOCOJIIOTHO OTpakarolryro moBepxHocTh). OmbiTel 1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTull. Bosnsl ne bpouns. Jlnuna BonHb! e bpoiis u
pa3Mepnsl  o0JlacTH  JIOKQJIM3allMM  JABWKYyIIEHCs dacTuilel. KopnyckymsipHo-
BOJIHOBOM Jyanu3Mm. {udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crnennduka uzmepernii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHn4eckre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.



®o1orh(HeKT Ha YCTaHOBKE C IIMHKOBOW MJIACTUHOM.

HccnenoBanue 3aKk0HOB BHELTHETO (POTOIPPEKTA.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CeTonuo.

Conneunas Oatapes.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanne Gporopesucropa.

N3mepenne nocrostHHoi [Inanka Ha ocHOBe uccnenoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUO OT HAMPSIHKEHUS.

Tema 2. @®u3zuka amoma.

OneITBl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmaHerapHas mMonens aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noromieHue GOTOHOB MPU MEPEXOE aTomMa
C OJTHOTO YPOBHS DHEPIMU HA APYTOM.

Bunpl criektpoB. CIeKTp ypOBHEN YJHEPTUH ATOMA BOJOPOAA.

CroHTaHHOE U BBIHYXJACHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHYECKUE MPOUECCHI: CIEKTPaIbHBIMI
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

Hablmronenune MMHEHYATBIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.

OrnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomuol, npaKmuKym.

Habnrogenue TMHeHyaToro CnekTpa.

HccnenoBanne CrekTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocTossHHOM Punbepra.

Tema 3. Qu3zuka amomHo20 A0pa u 31eEMEHMAPHBLIX YACMUY,.

Hyxknonnass mogens sanpa [eiizenOepra—MBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oTonsl.

PamnoaktuBHOCTE. Aub(da-pacnaj. DJNEKTPOHHBIH M TIO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3imydeHue.

3aKkoH paJAMOAKTUBHOTO pacmnaga. PagunoakTUBHBIE HM30TOMBI B MPHUPOJIE.
CBoiicTBa MOHU3UPYIOIIETO M3Ty4YCHHsS. BiusHUE paJMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrectBennbIil pon nznmydenus. Jlozumerpus.

DHeprus CBS3M HYKJIOHOB B siape. SnepHbie cuibl. JlepexT maccer sapa.

Anepurie peaknuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. JKOJIOTMYECKHE AacleKThl pa3BUTHUSA
SAIEPHOU YHEPIETUKMU.

Metobl perucTpalii U UCCIeI0BaHUs 3JIEMEHTAPHBIX YaCTHII.



OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CrannapTHOi Moenn. KBapKk-TJIFOOHHAs MOJENb aIpOHOB.

®uzuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEPIUsl.

EauncTBO Qusnueckoit KapTUHBI MUPA.

TexHn4eCKHe yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: TO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsl ToMorpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanre paiioakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3ydenne noraomeHus: 6eTa-4yacTUll aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIagiHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuu. [IprMEHUMOCTh 3aKOHOB (U3UKK IS OOBSCHEHUS TPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpOHOMUYECKHX HCchaeqoBaHUNA. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAJAMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gHoro neba. Co3Besnus, sSipKkue 3BE37bI, IUIAHETHI, UX BUIUMOE
JIBIDKCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. MicTouHuk sHeprun CostHIa U 3BE3 .

3BE3/1bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMMma «CrieKTpaibHbII Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEN0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE3/1. DTambl )KU3HU 3BE3].

Mineunsiii IlyTe — Hama I'amaktuka. Ilomoxenune m aBuwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbl. UEpHbIE ABIPHI B SApPAX
rajakTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajiakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpoosieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Ha6mronenust 3B€3qHOT0 HEOAa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKCHHUH JJIsT OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MoJIyliapusi U sIpKue
3BE3ILI.

HaGmonenuss B Teneckon JIyHbI, TIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.



Pu3nyecKuil NPaAKTUKYM.

Crioco6b1 n3MepeHus: GU3NIECKUX BEITUYMH C UCIOJIB30BAHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITUYHH.
OneHka rpasui] NOrpemHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
buznyecKux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THUMOTE3 (BBIOOp U3 pabdor,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
71ab0paToOpHBIC paOOThI, TPAKTHKYM)).

O6001maomee NOBTOPEHUE.

O06o006menne U cucTeMaTH3aus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonexynsipHas pu3nKa U TEPMOAMHAMUKA», « DNEKTpoaAuHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CIEHHAJIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
¢uznka», «IEMEHTbl aCTPOHOMUU U aCTPOPUIUKIY.

Ponp ¢usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
M aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KAPTHHE MHUPA, 3HAUECHUE ONMMCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW M  MPOTHOCTUYECKON  (PYHKIUH
buznyeckoil Teopum, posb GU3NYECKON TEOPUH B (POPMUPOBAHUU NIPEICTABICHUM
0 (u3MYECKOW KapTHHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILLEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MesknpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS ¢ YUYETOM COJAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTUKH, OMOJIOTHUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemnole nOHAMUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYUHO20
no3nanuA: SIBICHUE, HAy4YHbIM (akT, rumoresa, (Gusnyeckas BETUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaTOPHsL.

Mamemamuxka: pelUIeHUE CUCTEMBl YpaBHEHWW. TPUTOHOMETPHUUYECKHUE
(GyHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKIMM HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mOMOOWSI TPEYTOJILHHUKOB,
ompeiesIeHHE UIOIAIU TIOCKUX GUryp u o0bEMa Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpuUpole, KoJsieOaTelbHbIE
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PHUCKHM TPH MPOU3BOJCTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPa3ByKOBas JMAarHOCTMKAa B MEIWLHMHE, OINTUYECKHE SBJIEHUS B JKUBOU
IIPUPOJIE.



Xumusa: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHau3.

T'eozpaghua: wmarHuTHBIE TMOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TNPUMEHEHUE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANEKTpOABUTATENh SIKOOM, TeHepaTop MEPEMEHHOI0 TOKA, WHAYKIMOHHAS IEYb,
JMHUAU 3JIEKTpONepeaay, 3JIEKTPOABUraTelb, paiap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, yIbTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTapes, CIyTHUKOBBIC
MPUEMHUKHU, AJIEPHAS SHEPTETUKA U YKOJIOTHUYECKUE ACTIEKTHI €€ pa3BUTHA.

[IJTAHAPYEMBIE PE3VJIbTATBI OCBOEHHM A I[TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHS YyudeOHOro mpenmera «Du3ukay
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJArOIITNXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OTIBITA M OTBITA JCATEILHOCTH B IPOIIECCE PeaIM3allii OCHOBHBIX HaIpaBJICHUH
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCIIC B YaCTH:

rpax/JaaHCKOT0 BOCIUTAHUSA:

e Cc(hOPMHUPOBAHHOCTh TPAKIAHCKOW  TMO3UIMKA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHIICKOTO OOIIECTBa;

e TPHUHATHE TPAJAUIMOHHBIX OOIIEYETOBEYCCKUX T'YMAHHUCTHUYCCKUX M
JEMOKPaTHIECKUX IIEHHOCTEH;

e TOTOBHOCThH BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX IPasKIaHCKOTO
oOIecTBa, y4yacTBOBaTh B CaMOYIPaBICHUU B 0O0pa3oBaTEIbHOU
OpraHU3allNH;

e YMCHHE B3aMMOJICHCTBOBaTh C  COIMAIBHBIMA  HMHCTHTYTaMH B
COOTBETCTBHH C UX (YHKIIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTH K TYMaHHTAPHOUN M BOJIOHTEPCKOU JIEATETLHOCTH.

NATPUOTHYECKOTO BOCTIMTAHUS:

« c(hopMHPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHO€ OTHOIICHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.



AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEIACHMUS;
CIIOCOOHOCTh OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYIyILErO.

ICTETHYECCKOI'O BOCIIMTAHUSA

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs JCTETHKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3UUECKON HAYKE.

TPYAOBOI'0 BOCTIMTAHUS:

WHTEpEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIHPHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3HKONW W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oyyiiel npodeccuu U peain30BbIBATH COOCTBEHHBIC
YKU3HEHHBIC TIJIaHbI;

FOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
o0nacTi GU3HKHU Ha TMPOTSHKEHUN BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUA

c(hOpMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYpPbI, OCO3HAHHUE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIECTBUM B OKPY’KAIOIIECH Cpele Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

paclIMpeHre OmbITa AESTEIbHOCTH IKOJOTUYECKON HAmpaBJIECHHOCTHU Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHME LEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBIATH MPOEKTHYIO U HCCIEAO0BATEIbCKYIO
JESITEIbHOCTh MHIUBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble 1ornueckue aAefcTBu:

CaMOCTOATENFHO  (pOopMyNIHUpOBaTh M aKTyalIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LEIU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;



pa3palaThIBaTh IUIaH PEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIUXCS
MAaTEpUAIBHBIX U1 HEMATEPHUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEJIBHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yJIBTATOB LIEJISIM, OLICHUBATH PUCKHU ITOCIEACTBUN IEATEIBHOCTH;
KOOPAMHUPOBaTh U BBINOJHATH pabOTy B  YCIOBHUSX PpEaJbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aHUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIAJ€Th HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMHU M METOJAMHU
bu3nUecKoil HayKH;

BJIAJETh  HaBbIKAMU  YYEOHO-HCCJIENOBATEIBCKOM W NPOEKTHOM
JEATEIbHOCTH B 00JacTH (DUBUKH, CIIOCOOHOCTBIO UM TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB pEIIeHUus 3a1ad  (HU3HUEeCcKOoro
COJIEp>KaHMsl, IPUMEHEHHIO PA3JIMYHBIX METOOB O3HAHUS;

BJIAJETh BHUAAMH JI€ATEIBHOCTH 10 TIOJYYEHHUIO HOBOIO 3HAHMS, €ro
MHTEPHPETALNU, TPEe0OPA30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX
CUTYyallMsIX, B TOM YHCJIE MPU CO3JIaHUU YYEOHBIX MPOEKTOB B 00JIaCTU
busuKy;

BBISIBIIATh NPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JTIOKA3aTelIbCTBa CBOMX YTBEP)KICHUM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YYEHUH (DU3BHKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HAHMS MO (U3HKE B TMPAKTUUYECKYIO 00JIacTh
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIE UJIEH, IPEIAraTh OPUTrMHAIbHBIE TOAXObI U PELLICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJE€Th HABbIKAMH MOJY4YEHUS HUHPOPMALMU (PU3UUECKOrO COJAEPIKAHMS
U3 MCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIITH ITOMUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 MHPOPMAIUU Pa3IHMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PELNIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U



OpPraHM3alMOHHBIX 3a/lady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, PECypcocOepeKeHusi, MpPaBOBBIX U
THYECKUX HOPM, HOpM MH(OPMAIIMOHHOW O€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COAEPIKaHUS B pa3iIMyYHBIX (popmartax c
yu€TOM Ha3Ha4yeHUs HHGOPMAIMM U ILEJNEeBOM ayquTOpuHu, BBIOUpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YATH3AIIH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeGHLIe IleﬁCTBHSI!

OCYUIIECTBJIATh OOIIEHHME Ha YypokKax (U3MKK H BO BHE-ypOUHOU
JEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud H CMAr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JOTUYHO W3JIaraTb CBOIO TOYKY 3PEHHsS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATb W MCHOJIB30BAaTh  IPEUMYIIECTBA  KOMAHIHOM U
WHIUBUYJIbHON paOOThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEHUCTBHMA C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEMN KaKJIOT'0 YJICHA KOJJIEKTUBA;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTH)KCHHUIO: COCTABJIATH IIIAH
JNEUCTBUH, pacrpeeisaTh POJIM ¢ Y4ETOM MHEHHUI yYaCTHUKOB, OOCYXKIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4e€CTBO CBOETO BKJIAJAa M KAXKIOIO0 y4aCTHHUKA KOMAaHIbI B
oOIIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IIpe/ularatb HOBBIE IIPOEKTHI, OLICHWUBATH HJEU C IIO3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh IO3UTHBHOE CTPATETMUYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX, MpOSABIATH  TBOPYECTBO U  BOOOpakeHHE,  OBITh
WHULIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSATENILHO  OCYIIECTBIIATh IMO3HABATEIBHYIO JCATEIBHOCTh B
oOnmacTu (GU3NKK W aCTPOHOMHUH, BBISBIATH NPOOIEMBI, CTaBUTHh U
dbopMyIUpOBaTH COOCTBEHHBIE 3371a4H;

CaMOCTOSATEIILHO COCTaBJIATH TUIAH PEIICHUS PACUETHBIX M KaYeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPAKTUYECKOH pabOThI ¢ YUYETOM HMEIOIITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM;

pacmMpsATh paMKH  yd4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JieJaTh OCO3HAHHBIA BBIOOpP, aApPryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHUE;



OLIEHUBATh PUOOPETEHHBIN OIIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSIBICHHUIO SPYAMIMUA B 00JIaCTH
($u3MKYN, TOCTOSHHO TMOBBIIIATH CBOW OOpPa30BATENbHBIA U KYJIBTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIaJICTh HaBBIKAMHM  I1I03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCITOJIB30BaTh TPHUEMBI pedieKkcuu s OICHKA CHUTyallud, BBIOOpa
BEPHOTO PEIICHUS;

YMETh OILICHUBATH PUCKA M CBOCBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHIDKCHHUIO;

MIPUHUMATh MOTHBBI M ApPryMEHTHI JIPYTMX IPU aHAIU3E PE3yIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MIPUHMMATh MOTHBBI M ApPryMEHTBlI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOTPAMMEBI I10
bu3uke JUII  YpOBHS CpeaHEro oOmero oOpa3oBaHHsS y OOydYaroIIuXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIN UHTEIIICKT, TIPEITOJIAT AFOTITHIA
c(hOpMHPOBAHHOCTH:
e CaMOCO3HAHMS,  BKJIIOYAIOMIETO  CHOCOOHOCTh  TMOHMMATh  CBOE

OMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUSI, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCTh aJanTHPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITUAaTUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTHX, YUYWTHIBATH €ro TpPH OCYIIECTBICHUM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAUBAThH
OTHONIICHUS C APYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.



[MTPEAMETHBIE PE3VYJIbTATHI

K xoniy oOyuenuss B 10 knacce mpenIMeTHBIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMXCSI YMEHUM:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOIICH, OOBSICHUTEIBHOH W
MPOTHOCTHYECKOW  (PYHKIuH  (QU3MYIECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3UUYECKON TEOPHUH B
dbopMHUpOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paziuyaTh YCIOBUSL NPUMEHUMOCTH MoOJeled (U3UYEeCKuX Tel U
IPOLIECCOB (SIBJICHUI): WHEpIMalbHAas CUCTEMa OTCUY€Ta, aOCOIIOTHO
TBEpIOE TEJO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoJIOTHO ymopyras nedopmanus, abCONIOTHO
yHapyroe 1 abCOJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEIIH T'a3a, KUIAKOCTH
U TBEPAOrO (KPUCTAILIMYECKOT0) Tela, UACAbHBIN ra3, TOUEUHbIN 3aps/,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHUIbl, 00JIACTHM) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHITH MEXAaHUYECKHE IMPOLIECChl U  SBJICHMUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes 1jis CKOPOCTH M TEepeMelieHus,
3akOoHbl HbIOTOHA, TPUHIMI  OTHOCUTENIBHOCTH ['anmuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXAHUYECKOMN
DHEPruH, CBSI3b Pa0OTHI CUJIbI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MTpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJbCa U
MEXaHUYECKON DHEPIUHU, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIONIB3YS
ocHoBHble mojokeHus MKT u 3akoHBI MoONEKyIsipHOW (U3UKUA W
TEPMOJUHAMHUKM (CBSI3b JIABJICHHS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HDHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHEHM KHUHETUYECKON
DHEPrUEN TEIJIOBOrO JIBMYKEHUS €r0 YacCTHUIl, CBA3b JABJICHUS UICAIBHOTO
raza C KOHUEHTpPAaUMEW MOJIEKYl M €ro TEMIEpaTypoi, ypaBHEHUE



MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX IMPOILECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH yYpaBHeHUs MeHeneeBa—Kiamnelipona,

aHAJIM3UPOBaTh M OOBSACHATH HJIEKTPUUECKHE SIBICHHUS, HUCIHOJb3Ys
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kyiona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOTO TIOJIA, NPUHLMII CYNEPHO3ULUN DIECKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoyns—JleHuna,
npaBuia Kupxroda, 3axonsr Dapajest 1uist 2JIEKTPOIIH3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIOIb3Yysl BEIUYMHBI:
IIEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CWJIBI, JaBJICHUE, NOTCHUMAIbHAS DJHEPIUs, KUHETHYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUs, MOIIHOCT,
SHEprusl B3auUMOJEHCTBUS Tena ¢ 3eMi€id BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoOJI0THAs TeMIlepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrus HACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TeniaoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BAKYyME M B JUIJEKTPUKE, IOTEHIMAN JJIEKTPOCTATHYECKOTO TOJI,
Pa3HOCTh  MOTEHIMATOB, JJEKTPOABMKYINAs CHJIa, CHJIA  TOKa,
HaIpSDKEHUE, MOIIMHOCTh TOKA, JJEKTPUYECKas EMKOCTb IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
NapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SJHEPTHS DJIEKTPUUECKOTO MOJIA
KOHJIEHCATOPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUs  (PU3NYECKHX  SIBJIICHUMA:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHI] BEIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKEHUE, MudPy3usi, ucrnapeHue,
KUIIEHUE W KOHJEHCAlMS, TJIaBJICHUE U KPUCTAIIM3alMs, HAalIPaBJIEHHOCTh
TEIUTONEPEAAYH, IIEKTPU3ALNS TN, SKBUIIOTCHIIMAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOIN BEIMUUHBI OT
Ipyro C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJTYyYEHHON
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TpapUKOB C YUYETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ M3MEPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIJIOKEHHON TMITOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IOJ[yuYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyC€ MPENOKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax yd4eOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢u3nyecKux TEOpUil NpH MCHOJIb30BAaHUM MAaTEMaTHYECKHX METOA0B
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
y4ETOM TMOJIYYEHHBIX PE3YyJIbTAaTOB;

pemaTth KayeCTBEHHbIE 3a7aud, TpeOyrolue NpPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS NS OOBSICHEHHS] OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBAThH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIOIb30BAHUH, & TAKKE Pa3yMHOM HCIIOJIb30BAHUH JTOCTUKEHUMN
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHSATh pa3iuyHble CrOcOoObl paboThl ¢ MHpOpMaLUeH (PU3NYECKOTO
COJIEp)KaHUsI C KCHOJb30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()POPMAIIMOHHBIE



TEXHOJOTHM JJi1 TIOMCKa, MepepabOTKU U TMPEAbSBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYUYEHHOW U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0 HMHQOpMalMI0 M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENBCKUX padoT;

paboTaTh B TIpyHNe€ C MCIOJIHEHWEM pa3JIUYHbIX COLUAIBHBIX pOJIEH,
IUIAaHUPOBATH PA00Ty IPYMNIbI, PALIMOHAIBLHO PACHPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATH BKJIaJ KaXIOTrO W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSIBIISATHE MOTUBALMIO K Oyayiied npohecCUOHATBHON AEesITEIbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonmy oOydenust B 11 knacce mpeIMETHbIE PE3yibTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

NOHUMAaTh POJb (U3UKA B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AESTENbHOCTH YEIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MUpa, pOJib aCTPOHOMUU B
MPAaKTUYECKOM JEATEIbHOCTH 4YEJIOBEKAa W JAJbHEHUIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMNMHUCATEIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUMNA (PU3MYECKON Teopuu —
ANEKTPOJUHAMUKH, CIECLHUATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poib (puszudyeckoit Teopurn B (GOPMHUPOBAHUU TPEACTABICHUIN O
bu3ndecKkoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABIECHUIN O PUPO/IE;
paziuyaTh YCIOBUSL NPUMEHUMOCTH MoAeied (U3MYecKux Tel U
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJISI, TApMOHUYECKHE KOIeOaHusl, MAaTEMAaTUIECKUNA MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasiTHUK, TAPMOHUYECKUE BOJIHBI, WICAJIBHBIN
KoJIeOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTth ycioBUs (TpaHUIbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SBJICHUS,
UCIIOJIb3ysl OCHOBHBIE TMIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEUHUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHs
ANEKTPUYECKOro 3apsiia, cwia Awmmepa, cwia JlopeHua, 3akoH



NIEKTPOMAarHUTHOM  MHAYKUuM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOpPUH
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dororddexra, mepBeld U BTOpoW mocTynaTel bopa, npuHIUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUs
3apsiA0OBOTO M MACCOBOTO YKCEN U 3HEPTUH B SIJICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

ONMKCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
HaAMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IMOTEHUUAJIOB, DJIEKTPOJABWXKYILNAS CUJA, HUHIYKIUSA
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOJABIKYIASL CHUJIAa CAMOMHIYKIIMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJIbC, IOJHAs DHEPTUs,
JHEPrus TNOKOS CBOOOJHOM 4YaCTUIbl, DHEPrus M HUMIIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUs  (PU3NYECKUX  SIBIICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIUSI, pe€30HAHC, MHTEep(DEepeHITUs
BOJIH, Ju(pakuus, JIUCIEpPCUs, T[OJHOE BHYTPEHHEE OTpa)XeHUE,
dotosnextpuueckuii hdext (dpororddexr), ambda- u Oera-pacmaabi
anep, raMMa-uslydeHue sjaep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMPaBJICHUE WHAYKIMA MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMrniepa u cuiibl JIopeHnna;

CTPOUTH N300pakeHne, CO31aBaeMOe MIIOCKUM 3€pKaJIOM, TOHKOH JTHMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOMSIINUX B 3BE3MAX, B 3BE3AHBIX CUCTEMaX, B MEKIaJTaKTUUECKON
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BaHUEM TMPSIMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJIYYEHHON  3aBUCHMOCTH
bu3nueckux BEIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTEW  W3MEPEHMH, JelaTh  BBIBOJABI 0  pe3yjibTaram
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEJIUYUH, TPH STOM
BBHIOMpaATh ONTUMAJbHBIA METOJ W3MEpPEHHUs], OIEHWBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;



IPOBOAUTDH OMBITHI IO MPOBEPKE MPEIIOKEHHON TUIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOMpATh SKCTIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTM3UPOBAThH
MOJlyYEHHBIE PE3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

OIKCHIBAaTh METO/bI IIOJYUYEHHUS HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUMU;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpy/la IpU MPOBEICHUH HCCIIeT0BaHUN
B paMKax yd4eOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENbCKOM M MPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemate pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢uznyecKkoil MOeNnpl0: Ha OCHOBAHWM AaHaNIM3a YCJIOBUS BBIOMpATH
dusznyeckue Mojend, OTBEYAroIMe TpPeOOBaHMUSM 3a]ayd, MPUMEHSTH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU HCIOJNb30BAaHMM MaTEMAaTUYECKUX METOJOB pEUICHHs 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
PE3yNbTAaThl U KOPPEKTHPOBATH METOBI PEIICHUS C YUETOM MOTYYCHHBIX
pEe3yIbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HBIX pa3lieloB Kypca GU3MKH, a TAaKKE MHTErpalui 3HAHUHW U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHUECKYIO
[ENOYKY PacCyKIECHUI C ONOPOM Ha U3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TPUMEPHl BKIAJa POCCHMCKHX U 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUDA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBATh M OLICHUBATH MOCIECTBUS OBITOBOIM M IPOU3BOACTBEHHON
NeATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKMMHU NPOLECcCaMU, C
MO3ULUNA SKOJOTUYECKON O€30MaCHOCTH, MPEACTABICHUN O PALIMOHATIEHOM
IPUPOJIOTIONIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
HAyKd M TEXHOJOTMM JUIs JaJbHEWIIero pa3BUTHUA YeJIOBEYECKOIrO
00IIIEeCTBA;

NPUMEHSATh pa3IuyHble CrocoObl paboThl ¢ MHpOpMaLUed PU3NYECKOTO
COJEpKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKH U NPEIbsSBICHUS Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMAaIK, CTPYKTYPUPOBAHUS U WHTEPIIPETAIIUN
uHpOpMAIlMK, TOJYyYEHHOW M3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHaJIM3UpOBaTh  MOJy4YaeMyr0  HMHQOpMAlMI0 W  OLEHUBaTh €&



JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ NMPUOOpPETEeHHsT HOBBIX 3HAHMH B  Ipoliecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-HCCIeI0BATEIbCKIX PadoT;

paGoTaTh B TpYMIE C HCIOJIHEHHWEM pAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAIMOHATFHO PACTIPEACIAT ACITEIbHOCTD
B HECTAaHJAPTHBIX CUTYaIMsIX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXXIOTO M3
YYaCTHHUKOB TPYTIIHI B PELICHHE paccMaTpuBaeMoOn MpoOIeMbl;

NPOSIBIIATH MOTHBAIMIO K Oyayiiei mpodecCHOHAIBHON AEATENbHOCTH 110

CHEIHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOUIIs.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne  HawmmenoBanme
(undpossbie)
n/  pasaejioB U TeM Bcer KonTpouabH IIpakTHYeck
o0pa3oBaTe/ibH
I NporpaMmbl 0 ble padoThI ue padboTbl

ble pecypchl

Paznen 1. HAYUHBIIH METO/ IIO3HAHMS IIPUPO/IBI

Hayunsb1ii MeTox

1.1 6 0 0
TIO3HAHUS TIPUPOJIBI
Hroro o pazneny 6
Pasznen 2. MEXAHUKA
2.1  Kunemarmka 10 1 0
2.2 lunamwuka 10 0 0
2.3  Craruka TBEPIOTO TENA 5 1 0
54 3aKOHBI COXPAaHCHHS B 10 1 0
MEXaHUKE
Hroro no paszneny 35

Pasnea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

OcHOBBI
3.1  MONeKyIIPHOKHHETUIECK 15
0i1 Teopun

39 Tepmoanuamuka. Ternos 20

bI€ MAallITMHBbI

1 0

ArperaTHble COCTOSIHHS
3.3 BerrectBa. Pa3oBbIe 14
MEPEXOIbI

Hroro no paszneny 49

Pa3nea 4. JIEKTPOJJMHAMUKA




4.1 = DraexkTpuyeckoe moiue 24 1 0
4.2 ITocrossHHBIIA ) 24 1 0
AIIEKTPUUYECKHUI TOK
43 Toxu B pa3IMyHbIX 6 0 0
cpenax
Hroro no pazneny 54
Paznen 5. PUSHUYECKHAHN MPAKTUKYM
5.1  ®usuveckuil IpaKTUKyM 16 0 16
Hroro no pazneny 16
PeszepBHOE Bpems 10 0 0
OBILEE KOJIMYECTBO 170 3 16
YACOB I10 ITPOTPAMME
11 KVIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudposrbie)
pa3iesioB U TeM Kontposbnubie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI padoThbI padoThbI
pecypcsbl
Pazgen 1. JIEKTPOANHAMUKA
1.1 = MaruuTHOE T0JIe 14 0 0
DneKTpOMarHuTHast 13 1 0
WHIYKIUS
Hroro no paszneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuueckue 10 0 0
KoseOaHus
99 DneKTpOMarHuTHbHIE 15 0 0
Kose0aHus
Mexannueckue u
2.3 DJEKTPOMAarHUTHBIC 10 1 0
BOJIHBI
24  Ontuka 25 1 0
Hroro no pazneny 60
Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH
3.1 OcnoBbel CTO 5 1 0
Wroro no pazneny 5
Paznen 4. KBAHTOBASI ®U3UKA
41 KopnycxgumpHo- 15 0 0
BOJIHOBOH JTyalTu3M
4.2 = ®wusmka aroma 5 0 0
4.3 = ®usmka aTOMHOTO 5 0 0




anpa u
3JIEMEHTaPHBIX
YaCTHLL

Hroro no pazaeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DNeMEeHThI
51 aCTPOHOMUU U 12 0 0
acTpodu3uku
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 duznueckuit 16 0 16
MIPAKTUKYM
Hroro mo pazneny 16
Pazgen 7. OBOBIAIOIIEE IOBTOPEHUE
CucremaTtuzanus u
00001menune
MIPEeIMETHOTO
CoJIep>KaHus U
71 o 15 0 0
NeSITeNIbHOCTH,
pUOOPETEHHOTO
TIPY U3YUYCHUH
Kypca ¢pusuku 10 —
11 kiaccos
Wroro no pazneny 15
Pe3epBHOE Bpems 10 0 0
OBLIEE KOJIMYECTBO
YACOB I10 170 4 16
[TPOTPAMME
IMOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC
N KoumnuectBo yacos Jara JJIeKTPOHHBIE
KonTpoan uudgposbie
n/ Tema ypoka Bce IIpakTHyec uU3y4deH
HbIe o0pa3oBartesb
1| ro KHe padoTel  us
padoThI HbIE Pecypchbl
®dusnka —
1 (byHIaMeHTaIbHas 1 0 0
HayKa O MPHPOJIE




Hayunsiii MeToz
MO3HAHUS ¥ METOJIBI
UCCIIEI0BAaHHS
(bU3HYECKUX SIBICHUN
DKCIIEpUMEHT U
TEOpHs B IpoIecce
MIO3HAHUS TIPUPOJIBI.
HaOmnronenue nu
IKCIEPUMEHT B (U3UKE
CriocoOb1 n3MepeHus
(U3HYECKUX BEIIUYUH
AGconoTHas U
OTHOCHUTEIIbHAS
MOTPEIIHOCTH
U3MEpEHUI
(bU3NYECKUX BETMUNH

MogenupoBaHue B
¢usuke. Ponp u mecto
¢buznku B
(dbopmMupoBaHUU
COBPEMEHHOM HAYyYHOUN
KapTUHBI MUDA, B
MPaKTUYECKOU
NesITeIbHOCTH JII0/IeH

MexaHn4deckoe
nBrkeHue. Cucrema
oTCcUeTa.
OTHOCUTENBHOCTh
MEXaHHYECKOTO
nerokenud. [psimas u
oOpaTHas 3a1a4uu
MeXaHUKH

Pannyc-Bexkrop
MaTEpHUaIbHOU TOYKH,
€ro MPOEeKIUU Ha OCU
KOOpJMHAT.
Tpaexropus.
[Iepemenienue.
Cxopoctb. Ux
IIPOEKIIMH Ha OCH
KOOpJAUHAT

PaBHOMepHOE
MIPSMOJIMHENHOE
JBHKCHHE.
I'paduueckoe




10

omnucaHue
PaBHOMEPHOTO
PSMOJIMHENHOTO
JIBUKEHUS
Cnoxenue
MepeMeNIeHUuN U
ckopoctei. Pemienue
3a1a4

11

HepaBnomepnoe
JIBUKEHUE.
MrHoBeHHass CKOPOCTb.
Yckopenue.
[IpssMmonuneHoe
JBUYKEHUE C
MIOCTOSIHHBIM
YCKOpPEHUEM

12

I'paduueckoe
OIHCaHKE
MIPSMOJIMHENHOT O
TIBYKEHUS C
MTOCTOSTHHBIM
YCKOPEHUEM

13

14

CBoboaHOE TazieHue.
Yckopenue
CBOOOHOTO MaICHHUS.
3aBUCHUMOCTh
KOOpJUHAT, CKOPOCTH,
YCKOPEHUS OT BpEMEHU
U uXx rpaduxu
JIBr>keHue Tena,
OpOILIEHHOTO MO/
yTJIOM K TOPU3OHTY

15

Kpuonuneiinoe
IBUXKEHME. [[BI)KEHNE
10 OKPY>KHOCTH.
VYrioBas v nuHelHas
ckopocts. [lepuon n
qacToTa.
[lenTpocTpemMurenbHOe
U TIOJTHOE YCKOpPEHUE

16

17

KonTponbHas pabota
o TeMme "Kunemarnka"
[TepBbIif 3aKk0H
Hrrotona.
NuepunansHbie




CHCTEMEI OTCUETA.
[TpunMn
OTHOCUTEIBHOCTH
Tlanmunes.
Hewnnepunansusie
CHCTEMBI OTCUETa

18

19

Cuna.
PaBHOelicTBYIOIIAS
cuna. Bropoi 3akon
Hrrotona. Macca
BzaumoneiicTBue Te.
Tpernii 3aKkoH
Hrrotona

20

21

ITpuHIMI
CYTIEPIO3UIINH CHUIIL.
Pertenne 3aga4 Ha
MIPUMEHEHUE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOTO
TSATOTEHUSL.
OKBHUBaJIEHTHOCTD
IPaBUTAIMOHHON U
WHEPTHOW MacChl

22

23

Cuna TsKecTu U
yCKOpeHue CBOOOIHOTO
NaJIeHUs

JIBmkeHne HeOEeCHBIX
TEN U UX
HCKYCCTBEHHBIX
cyTHUKOB. [lepBas
KOCMHYECKast
CKOPOCTb. 3aKOHBI
Kemnepa

24

25

Cuna ynpyrocru.
3axoH ['yka. Bec Tena
Cwua tpenus. [Ipupona
Y BUJIbI CUJT TPEHHUS.
JBrxeHue B )KUJIKOCTH
U Ta3€ ¢ y4€TOM CHJIBI
COIIPOTHUBIIEHUS CPE/IBI

26

27

JlaBneHue.
I'mppocratuyeckoe
nasienue. Cuia
Apxumena
AOGCOJIFOTHO TBEPIOE




28

teno. [loctynarensHoe
Y BpamiaTesibHOe
JBUKEHUE TBEPJOTO
Teaa

MoOMEHT CUJIBI
OTHOCHUTEJIBHO OCH
Bpaienus. [1neqo
CHUIBI

29

CrnosxkeHue cuil,
MPUIIOKEHHBIX K
TBEpAOMY Teily. LleHTp
TSDKECTHU Tea.
VYcoBus paBHOBECHS
TBepAoro Tena. Bumsl
paBHOBECHS

30

Pemenue 3agau

31

32

33

KonTponbnas pabota
o teme "Jlunamuka.
CraTtuka TBEpIOTO
Tena"

Nmiynse
MarepuanbHOU TOUKH,
CUCTEMBI
MarepuaibHbIX TOUEK.
IlenTp Macc cucTeMsl
MaTEepUaIbHBIX TOYEK.
Teopema 0 IBUKEHUHN
LIEHTpa Macc

Nmmynbc cunsl 1
M3MEHEHNE UMITYJIbCca
Tena. 3aKoH
COXPAaHEHHUs UMITYJIbCA.
PeaktuBHOE ABMKEHNE

34

MoMmeHT umIyibca
MAaTepHaIbHON TOYKH.
[IpencraBnenue o
COXpaHEHUU MOMEHTA
VMITYJIbCa B
LIEHTpaJIbHBIX MOJIAX

35

Pemenue 3agau

36

Pabota cuiibl Ha MaJioM
U Ha KOHEYHOM
HepEeMEILEeHHUH.
I'paduueckoe
IIPEJCTaBICHHE




37

paboThI CUITHIL.
MOoIIHOCTE CHIIBI
Kunernueckas
sHeprus. Teopema 06
U3MEHEHUU
KHHETHYCCKOM
SHEPTHH
MaTepuaIbHOW TOYKU

38

IloTennmanepHele U
HEIIOTCHIIHUAIbHBIC
cunabl. IloTreHnmansuas
sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

39

TpeTrs KocMuUeckast
ckopocTb. CBA3b
paboThl
HEMOTEHLUATbHBIX CUJI
C U3MEHEHUEM
MEXaHUYECKOU
SHEPTUH CUCTEMBI TEII.
3aKOH COXpaHEHUs
MEXaHUYECKOU
SHEPTUHU

40

41

Yupyrue u Heynpyrue
CTOJIKHOBEHHUSI.
YpasHenue bepnymum
JUTSL UI€ATTBHON
KHUJKOCTU
KonTponbnas padora
1o TeMe "3aKOHBI
COXPAaHEHUS B
MeXaHHKe"

42

PaszButue
MpeACTaBICHUH O
MIPUPO/JIE TETUIOTHI.
OCHOBHBIE TTOJIOKEHUS
MKT. Iuddysus.
BbpoynoBckoe
JIBIDKCHHE

43

Crpoenue
ra3o00pa3HbIX,
KHUJKUX U TBEPJBIX
Ten. XapakTep
JIBUKCHHSI 1
B3aUMOJIEVCTBHUS




qacCcTull BEIICCTBa

44

Macca u pasmepsl
MOJIEKYJI (ATOMOB).
KonmuectBo BemecTna.
[TocTostnuast ABoraapo

45

Temneparypa.
TennoBoe paBHOBECHE.
Ilxana Ienbcus

46
47

48

Pemrenue 3anau
WaeanbHblii ras3.
I"a30BBIC 3aKOHBI
YpaBHeHue
MeHnpeneena-
Knaneiipona. Pemenue
3a1a4

49

50

AOconroTHas
TeMIieparypa. 3aKoH
JanpToHa
H3onporeccel B
HJIeaJIbHOM Ta3e ¢
ITOCTOSIHHBIM
KOJIMYECTBOM
BEIIIECTBA

51

52

I'paduueckoe
Mpe/ICTaBICHHE
M30MPOLIECCOB:
n30TepMa, U30X0pa,
nzobapa

OcHOBHOE ypaBHEHUE
MKT

53

Pemenue 3agau

54

CBs13b a0COTIOTHOM
TeMIIepaTypbl
TEPMOANHAMUYECKOMN
CUCTEMBI CO CPEeHEN
KHHETHYECKOM
SHEpruen
MOCTYMATEeIbHOTO
TEIJIOBOT'O JBIMXKCHHS
e€ JacTuIl

55

56

O06o06mieHue U
cUcTeMaTH3aIus
3HAHUH I10 TEME
"OcunoBsl MKT"
KonTponbhas padota




57

o Teme "OCHOBBI
MKT"
TepMmoauHamMuueckas
cHCTeMa. 3aJaHue
BHEIIIHUX yCJIOBUM JIJIS
T cucTeMsl.
Brentaue n
BHYTPEHHHUE
MapaMeTphl.
ITapamerpsr T[]
CUCTEMBI KaK CpeHue
3HAYCHUS BCIHYMH,
OIIMCHIBAIOIIMX €€ Ha
MHKPOCKOITMYECKOM
YpOBHE

58

Hynesoe nauano
TEPMOJUHAMUKHU.
Camornpoun3BoJibHas
penakcanusa T/]
CUCTEMBI K TEINIOBOMY
PaBHOBECHIO

59

60

Moaens uaeanbHOro
rasaB
TEPMOJIMHAMUKE.
YcaoBus
MIPUMEHUMOCTH TOU
MOJIETH

YpaBHeHue
Menneneena-
Kianeiipona u
BBIpaXKCHUE JIJIs1
BHYTPEHHEHN SHEPruun

61

Bripaxxenue s
BHYTPEHHEN SHEPIUU
OJTHOQTOMHOT'O
HACaIbHOTO ra3a.
KBasucratnueckne n
HeCcTaTHUeCKHe
MPOLIECCHI

62

63

DnemeHTapHas pabora
B TEPMOJIMHAMUKE.
Brruncnenue paboTs
1o rpaduKy mporecca
Ha pV-nuarpamme
Tenmonepenaya Kak




64

CTOcO0 U3MEHEHUS
BHYTPEHHEH SHEPruu
TJl cucremsl 6e3
COBEpIICHHS PabOTHI
Konpekmus,
TEIIONPOBOJHOCTb,
W3JIy4eHue

65

KonuyecTBO TEIIOTHI.
TenmoéMKOCTh Tea.
VY nensHas U MOJIApHas
TEMI0EMKOCTH
BEIIIECTBA. Y AelIbHAs
TEIJI0Ta CTOPAHUS
TOILIMBA

66

67

Pacuért xonuuecTtBa
TEIUIOTHI IIPU
Terionepenaye
[lonstue 06
aanabaTHOM IpoIlecce.
[TepBblii 3aK0H
TEPMOJANHAMUKH

68

69

KomnndecTBo TemnoTel
1 paboTa KaK Mephl
U3MEHEHUS
BHYTpPEHHEH YHEPrUH
T/l cucteMsl

Bropoii 3akoH
TEPMOTUHAMUKH JIJIsI
PaBHOBECHBIX H
HEPaBHOBECHBIX
IIPOLIECCOB.
Heobpatumocts
MIPUPOIHBIX MTPOIIECCOB

70

71

[IpuHIMIIBL AEHCTBUSA
TCIUIOBBIX MAIIIHH.
KII

MakcuMarbHOE
3Hauenue KII/I. [ukn
Kapno

72

Pemenue 3agau

73

OKOJIOTHYECKHE
ACTEKTHI
HCIIOIL30BaHUSA
TEMIOBEIX JIBUTATEIICH.
TennmoBoe 3arps3HeHne




OKpYKarolleu cpebl

74

75

Pemenune 3amaq
O06o061ieHue U
CHCTEMAaTH3aIs
3HAHUH T10 TEME
"TepmonuHaMuKa.
TennoBrie MalTUHEL"

76

77

KonTponbnas pabora
o TeMe
"TepMoarHAMHUKA.
TemoBble MaHbL"
[TapoobpazoBanue u
KOHJICHCAIIHSL.
Hcnapenue u kumneHue.
VY aenpHas TemioTa
napooOpa3zoBaHus

78

79

Hacrimennsie n
HEHACBIIICHHBIE TIaPhI.
KauecTBennas
3aBHCHUMOCTD
IUIOTHOCTH ¥ JaBJICHUS
HACBILIEHHOTO TIapa OT
TEeMIIepaTypbl, UX
HE3aBHCUMOCTE OT
00bEMa HACKHIIIIEHHOTO
napa. 3aBUCUMOCTb
TeMIIepaTypbl KUTICHUS
OT JIaBJICHUS B
JKUJIKOCTH

BrnaxnocTs Bo3ayxa.
AOconroTHag u
OTHOCHTEIIbHAS
BJIaKHOCTh

80

81

Pewenue 3anau
TBépaoe Teno.
Kpucranmnmueckne n
amopHbIe Tena.
AHM30TpONUS CBOWCTB
KPHUCTAJIJIOB

82

83

IInaBnenue u
KpUCTAJUIU3ALUA.
VnenbHas Temiora
IUIaBJICHMUS.
CyOnumarus
Hedbopmariu TBEpIOTO




tena. Pactsoxenue u
cxarue. CIaBur.
Mopyns FOnra.
IIpenen ynpyrux
nedopmarnuit

84

85

TennoBoe pacupenue
AKHUJIKOCTEH U TBEPIBIX
TeJl. AHTApMOHH3M
TEIUIOBBIX KoJeOaHHH
YacTHI] BELIeCTBA
[TpeobOpaszoBanue
SHEepruu B $a3zoBbIX
nepexoaax

86

YpaBHEHHE TEIIJIOBOTO
Oaylanca

87

Pemenue 3agau

88

IToBepxHOCTHOE
HATSKEHUE.
Kanmmsapaeie
siBjieHus. JlaBneHue
10JT UCKPUBJICHHOU
MMOBEPXHOCTHIO
xuakoctu. opmyna
Jlannaca

89

O06o61enue u
CHUCTEMAaTU3aLHs
3HaHUH 1O TeME
"ArperaTtHble
COCTOSIHUS BEIIECTBA.
dazoBble Iepexo/pl"

90

91

92

KonTtponbHas pabora
1o TeMe "ArperaTHsle
COCTOSIHUS BEILIECTBA.
da30BbIe EPEXOHI"
DnekTpu3anus Tea u eé
MIPOSIBJICHUSI.
DneKTpuuecKui 3aps.
JBa Buga
NEKTPUUYECKUX
3apsanoB. [IpoBoaHuKY,
TUDJIEKTPUKU U
MIOJIyIIPOBOIHUKH
DneMeHTapHBIN
IIEKTPUYECKUN 3apsI.
3aKOH COXpaHEeHUs




93

AJIEKTPHUYECKOTO
3apsaa
B3aumoneiicteue
3apsa0B. ToueuHble
3apsabl. 3akoH KynoHa

94

Pemrenue 3anau

95

96

97

DIJIEKTPUYECKOE TOJIE.
Ero neiictBue Ha
BJIEKTPUYECKUE 3aPs/Ibl
Hanpsix€nnocTth
AIEKTPUUYECKOTO TOJIS.
[Tpo6uelii 3apsia.
JInaun
HaANPsHKEHHOCTH
3JIEKTPUYECKOTO MOJI.
OnHopoaHoe
BJIEKTPUYECKOE TT0JIe
IloTeH1IMAIBHOCTD
3IEKTPOCTATUUECKOTO
mous. PasHoCTh
IIOTCHIINAJIOB U
HanpsHKeHUe

98

99

IloTeHnuansHas
SHEprus 3apsja B
AJIEKTPOCTATUYECKOM
noue. IloreHuan
3JIEKTPOCTATHYECKOTO
IIOJIS

CBs13b HaNPSKEHHOCTU
MOJISL ¥ PA3HOCTH
MMOTCHUNAIOB JJIs
3JIEKTPOCTATUYECKOTO
IIOJISt

100

101

102

[TpuHIMDI
CyNepno3HIINU
BJIEKTPUYECKUX MOJEH
Pemrenue 3agau

ITone Toueynoro
3apsana. [ose
PaBHOMEPHO
3apsHKEHHOU chepbl

103

ITone paBHOMEPHO
3apsKEHHOTO 10
00béMmy mrapa. [Tome
PaBHOMEPHO




104

3apsKEHHOU
OCCKOHEUYHOM
IUIOCKOCTH
IIpoBonHMKY B
3IEKTPOCTATUUECKOM
nose. YcioBue
paBHOBECHS 3apsI0B

105

106

107

108

JM3IEKTPUKH U
MOJIyIIPOBOIHUKH B
3IEKTPOCTATUUECKOM
oJie
Konpaencarop.
DNEeKTPOEMKOCTh
KOHJICHCATOopa.
DNEeKTPOEMKOCTh
MJI0CKOTO
KOHJICHCATOpa
[TapannensHoE
COCJIMHEHHE
KOH/JIEHCAaTOPOB
[TocnenoBarensHOE
COETMHEHHE
KOHJICHCAaTOPOB

109

DHeprus 3apsKEeHHOTO
KOHJIEHCaTopa

110

111

Pemenue 3anau
JBr>xenue
3apsKEHHOW YaCTHIIbI
B OJTHOPOJTHOM
BJIEKTPUYECKOM T0JIE

112

Pemenue 3agau

113

114

O60061eHue u
CUCTeMAaTH3aIIHs
3HAHUH 10 TEME
"DnexTpudeckoe moie"
KonTponbhas padbota
0 TeMe

"DnexkTpuyeckoe moyie

115

116

Cuta Toka.
ITocTOSHHBIN TOK.
YcaoBus
CYILIIECTBOBAHUS
MOCTOSTHHOT'O
AJIEKTPUYECKOTO TOKA
HUcTtounukn TOKA.




Hanpsokenne u 31C

117

3akon Oma ais
y4acTKa Lelu.

DNeKTpruyYecKoe
COINPOTUBIICHUE

118

119

3aBHCHUMOCTh
COTIPOTHUBIICHUS
OJIHOPOJTHOTO
MIPOBOJIHHUKA OT €0
JUIMHBI U TIJI0IAa 1
MONEPEYHOT0 CEYCHUS
YaenpHoE
COMPOTHUBIICHUE
BelecTBa. Perenue
3a1a4

120

121

[TocnenoBarensHOE,
napasuiesbHoe,
CMEIIaHHOE
COeIMHEHUE
MTPOBOTHUKOB

Pacuér pa3BeTBIEHHBIX
ANEKTPUUYECKUX LICTICH.
[TpaBuna Kupxrodga

122

Pemenue 3agau

123

124

125

126

127

Pa6ota
AIEKTPUUYECKOTO TOKA.
3akoH [xoyng —
Jlenma

Pemenne 3amaqa
MomHoCTb
AIEKTPUUYECKOTO TOKA.
TemnoBas MOIITHOCTb,
BBIZIEIIIeMas Ha
pe3ucrope

Pemenne 3amaqa

O/1C u BHyTpeHHEe
COTIPOTHUBIICHNE
HCTOYHUKA TOKA

128

3axon Oma mis
MIOJTHOM (3aMKHYTOI)
AJIEKTPUYECKON LIETTH

129
130
131

Pemenue 3amau
MoniHoCcTh HCTOYHUKA
TOKa

Kopotkoe 3ambikanne




132
133

134

Konznencarop B nenu
MMOCTOSIHHOTO TOKa
Pemenue 3anau
Pemenue 3anau no
teme "[locTossHHBIH
AJIEKTPUYECKUMA TOK"

135

136

137

138

139

140

Pemrenue 3amad mo
teme "TlocTostHHBIN
AJIEKTPUYECKUM TOK"
Pemenue 3anau no
teme "[locTossHHBIN
AIEKTPUUYECKUN TOK"
O6o06menne u
CUCTEeMAaTH3alHs
3HAHUM MO TeMe
"TlocTostHHBIN
3JIEKTPUYECKUM TOK"
KonTponbHas padora
o Teme "[locTosiHHBII
AIEKTPUUYECKUN TOK"
DnekTpuueckas
MIPOBOAMMOCTH
Pa3IMYHBIX BEIIECTB.
DNEeKTPUUYECKHI TOK B
MeTaJuIax.
CBepXIpoBOJIUMOCTh
DNEeKTPUUIECKHI TOK B
pacTBopax u
pacriaBax
AJIEKTPOJIUTOB. 3aKOHBI
Qapanes s
3JIEKTPOJIn3a

141

142

143

DNEeKTPUYECKU TOK B
razax. [lima3zma
DNEeKTPUUIECKHI TOK B
BakyyMme. BakyymHusie
prOOpbI
DIJIEKTPUYECKUHN TOK B
MOJIyIIPOBOIHUKAX

144

[TomynpoBoOAHUKOBBIE
npubopsI

145

dusznueckuit
MPAKTUKYM TI0 TEME
"U3mepenue cuitbl
TOKA U HaNpPsDKEHUS B




[[EMU TIOCTOSTHHOTO
TOKa TIPH TTOMOIITH
aHAJIOTOBBIX U
U(PPOBBIX
M3MEPUTEITBHBIX
puOOpoB" WK
"3HaKOMCTBO ¢
nudpoBoi
nabopaTopuei mo
¢uszuke. [Ipumepsl
U3MEpEHUS
(U3HYECKUX BEIIUYUH
MIPY TIOMOTIIA
KOMITBFOTEPHBIX
JaTYNKOB"

146

dusznyeckuit
MIPAKTUKYM T10 TEME
"N3yuenue
HEPaBHOMEPHOTO
JIBHOKCHUS C IEIBIO
onpeneaeHus
MI'HOBCHHOM
ckopoctu"

147

148

dusnyeckuit
MPAKTUKYM 1O TEME
"N3mepenue
YCKOPEHUS TIPH
MPAMOJIMHENHOM
PaBHOYCKOPEHHOM
NIBIKEHUH 11O
HaKJIOHHOM
IUIOCKOCTH" HJIH
"UccnenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU NPHU
PaBHOYCKOPEHHOM
NBIOKEHUN"
duznueckuit
MPaKTUKYM 10 TEME
"N3mepenune
YCKOpEHUs
CcBOOOIHOTO IMageHus"
nm "M3ydenne
JIBHOKCHUS Tea,
OpOIIEHHOTO




TOPU30HTAIBHO"

149

duznmueckuit
MPAKTUKYM 10 TEME
"U3ydeHue NBUKEHUS
TeJa M0 OKPYKHOCTH C
IIOCTOSIHHOM 10
MOJTYJIKO CKOPOCTHIO"
niny "Uccnenosanue
3aBUCHMOCTH TIEPHOJIa
oOpareHust
KOHHYECKOT'O
MasTHHKA OT €ro
napamerpos”

150

151

Du3nYeCKuit
MIPAKTUKYM T10 TEME
"U3mepenue
PaBHOJEHCTBYIOLIEH
CWJIBI TIPU ABM)KCHUU
OpycKa 1o HAaKJIOHHOH
TIJIOCKOCTH" UITH
"[IpoBepka runoressl o
HE3aBHUCUMOCTH
BpPEMEHH JIBUXKEHUS
Opycka Mo HaKJIOHHOH
MIJIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE
OT €ro Macchl"
OuU3NYECKHI
MPAKTUKYM TI0 TEME
"HUccnenoBanue
3aBUCUMOCTH CHUJI
YOPYTOCTH,
BO3HUKAIOIINX B
MPYKUHE U PE3UHOBOM
oOpasiie, OT uX
nedopmaru uiu
"N3yueHue NBUKEHUS
CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO,
IIEPEKUHYTOH Uepes
nérkuit 6moK"

152

DuU3NYECKUI
MPAKTUKYM TI0 TEME
"Usmepenue
Kod(urmenta TpeHus




153

154

10 BEJIMYMHE YTIOBOIO
KodunreHTa
3aBucuMoctd Frp(N)"
niu "HccnenoBanue
JBUKECHHS OpycKa 1Mo
HaKJIOHHOM TUIOCKOCTH
C IEPEMEHHBIM
kod(urmenToM
TpeHus" win
"U3y4deHue NBUKEHUS
rpy3a Ha Bajly C
TpeHuem"
OU3NYECKUI
MIPAKTUKYM 110 TEME
"UccaenoBanue
YCIIOBUM paBHOBECHS
TBEPJIOTO TENA,
HMEIOLIETO OCh
BpalieHus" win
"KoncTpyupoBanue
KPOHIITENHOB U
pacy€r cu1 ynpyroctu"
nnu "M3ydenue
YCTOWUYMBOCTHU
TBEPJOTO Tena,
MMEIOLIETO IUIOIAb
ornops!"

OuU3NYECKHI
MPAKTUKYM TI0 TEME
"N3mepenue umimyiabca
Teja 10 TOPMO3HOMY
nyTa" unm
"U3mepenue cuibl
TATH, CKOPOCTH
MOJIETHN
AIEKTPOMOOHIIS 1
MOIITHOCTH CHUJIBI TITH"
nimy "CpaBHeHue
W3MEHEHUS UMITYJIbCa
TeJa ¢ UMIYJIbCOM
CuIIBl" WIIH
"UccnenoBanue
COXPAaHEHHUS UMITyJIbca
MIPU yIIPyTOM
B3aUMOJICHCTBUU" WIIH




155

156

157

"U3mepenue
KUHETHYECKOHN
SHEPTUHU TeJa MO
TOPMO3HOMY ITyTH"
OU3NYECKUI
MIPAKTUKYM I10 TEME
"N3yueHue
M30TEPMUYECKOTO
mpotecca
(peKOMeH10BaHO
WCII0Ib30BaHUE
udpoBoit
naboparopun)" uiu
"U3yueHue
HM30XOPHOTrO nporecca”
nnu "M3ydenue
n3obapHoro nporecca'
nin "IIpoBepka
ypaBHEHHUS COCTOSTHUSA"
Ou3nYECKHil
MPAKTUKYM TI0 TEME
"U3mepeHue yenpHon
TEIUIOEMKOCTU" UK
"UccaenoBanue
Mpoliecca OCThIBAaHUSA
BellecTBa" UiIu
"HUccnenoBanue
aanabaTHOTro
nporiecca" uimu
"N3yuenue
B3aMMOCBS3U YHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U
TeMIepaTypbl KUIIEHUS
JKUIKoCTEH"
OU3NYECKHI
MPAKTUKYM TI0 TEME
"N3yueHue
3aKOHOMEPHOCTEN
HCIIapeHus
KUIKOCTEN" Uin
"N3mepenue yaenpHon
TETUTOTHI TIJIABJICHUS
apaa" wnu "M3ydenue
CBOWCTB HACBIIIEHHBIX




158

159

160

napos" win
"Usmepenue
a0COJIIOTHOU
BJIQXXHOCTH BO3/yXa U
OIICHKa MacChl apoB B
nomenieHun".
N3mepenue
kod(durmenra
MTOBEPXHOCTHOT'O
HATSDKCHUS
duznmueckuit
MPAKTUKYM 10 TEME
"HaOmroneHue
MPEBpAIICHUS YHEPTUU
3apsSHKEHHOTO
KOHJICHCATOpa B
SHEPTHUIO U3TYUYCHUS
cBeToAMO A" N
"N3yuenue
MPOTEKAHUS TOKA B
LIETH, COJIepIKaILEH
KOHJEHcaTop" Win
"Pacnipenenenue
Pa3HOCTHU MOTEHITUAIOB
(HampspKeHHs ) Ipu
IIOCIIEJOBATEIILHOM
COCIMHEHUU
KOHJIEHCAaTOPOB"
duznmueckuit
MPAKTUKYM TI0 TEME
"UccnenoBanue
CMEIIaHHOTO
COCIMHEHHS
pe3nucTopoB” UIu
"Usmepenue
YIEITBHOTO
COTIPOTHUBIICHUS
MPOBOJHUKOB" WJIH
"UccnenoBanue
3aBUCHMOCTH CHJIbI
TOKA OT HAIPSHKEHUS
IS JIAMITBI
HaKaIUBaHUA"
duznueckuit
MPAKTUKYM TI0 TEME




"Habmronenue
3eKTpon3a" uimn
"U3mepenue 3apsiga
OJIHOBAJIEHTHOrO HoHa"
umu "VccnenoBanue
3aBUCHUMOCTH
COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT
TeMnepaTypbl' Win
"CHsTHE BOJIbT-
aMIIepHOU
XapaKTePUCTHKH
nuona”

161

162

PesepBHbIil ypok.
O06006111eH1E U
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"Kunemartuka"
PesepBHbIit ypoK.
O06o061IeHuE U
CHCTEMAaTHU3alHs
3HAHWH 10 TEME
" Jlunamuka"

163

164

165

166

PesepBHbIil ypok.
O06o06enue n
cucTeMaTu3anus
3HaHUM MO TEME
"Cratuka TBEpAOro
Tena"

PesepBHbIil ypok.
O06o06enue n
cucTeMaTu3anus
3HAHUMU 110 TeME
"3aKOHBI COXpPAHEHUS B
MexaHuke"
PesepBHBIit ypok.
O60061eHue 1
CUCTEMaTH3aIus
3HaHUM 110 TeME
"OcHOBBI
MOJIEKYJISIPHO-KUHETHY
eckoil reopun”
PesepBHbIil ypok.
O60061eHue 1
CUCTEMaTH3aIus




3HaHUM 110 TEME
"TepMoaHAMHUKA.
TemoBble MaHbL"
PesepBHBIil ypoOK.
O60061eHue u
CUCTEeMaTU3alUs
167 3HaHWil MO TeMe 1 0 0
"ArperaTHblie
COCTOSIHUSI BEIIECTBA.
da30Bble IEPEXOHI"
PesepBHBIil ypOK.
O60061eHue u

168 cucremaTuzanus 1 0
3HAHUM MO TeMe
"OnexkTpuueckoe mnoie"

PesepBHbIil ypok.
O0600111eH1E U
CHCTEMAaTH3aLUs
169 . 1 0 0
3HAHUH 10 TEME
"TTocTOsTHHBIH

ANEKTpUYECKUi TOK"

PesepBHbIil ypok.
O0600111eH1E U

170 cucremarusauus 1 0 0
3HaHu# 1Mo Teme "Toku

B pa3JIM4HBIX cpenax”

OBIIEE KOJIMYECTBO
YACOB 110 170 8 16
[NPOTPAMME
11 KVIACC
No KonnuyectBo yacos Jara DJICKTPOHHBIE
uugposeie
n/ Tema ypoka Bcer Kontpoabn IIpakTtHyec  m3ydeH
o0pa3oBareib
n 0 ble pa0doTel  KHe padoThl  Hs
HbIE PecypChl
Bzaumoneiicteue
MOCTOSIHHBIX
MarHuToB U
1 IIPOBOJHUKOB C 1 0 0
TOKOM. MarautHoe
nosie. ['unoresa
Awmmepa
5 Bekrop marHuTHOM 1 0 0
WHAYKIHH.




[IpuHun
CyIIEpIIO3UIIUU
MarHuTHBIX TTOJICH.
JIMHUM MarHUTHOM
WHIYKIUN

MarsauTHOE T10J1e
MIPOBOJTHUKA C
TOKOM. OTBIT
Opcrena

Cwiia Amniepa, eé
HarpaBJeHUE U
MOAYJIb
Pemenune 3amau

[TpumeneHue 3akoHa
Awmrepa.
DIEKTPOU3MEPUTEID
HbIE TPUOOPHI

Cuuia Jlopenua, eé
HarpaBJeHUE U
MOZYJIb. JIBHXKEHUE
3apsKEHHOU
YaCTHUIIBI B
OJIHOPOJHOM
MarHUTHOM T0JIe

Pemenue 3amau

10

11

PaboTta crel
Jlopenua
Pemenne 3amau
MaruuTtHoe noJje B
BEIIIECTBE.
deppoMarHeTHKH,
napa- u
JMaMarHeTHKH

12

13

OCHOBHBIE CBOMCTBA
(dbeppOMarHeTUKOB.
IIpumeneHne
dbeppoMarHeTUKOB
Pemenue 3aga4 mo
TeMe "MarautHoe
rmoje"

14

15

Pemienne 3agay mo
TeMe "MarautHoe
mmone"

SIBnenue
3JIEKTPOMArHUTHON




16

17

uHaykuuu. Iotox
BEKTOpa MarHUTHOM
WUHIYKIUH

OJ1C unayKImu
3aKoH
3JIEKTPOMAarHUTHOM
unaykuun Papanes

18

19

Buxpesoe
JJIEKTPUUECKOE
nosie. Toku Pyko
O/C unayKumu B
JBUKYIUXCS
IIPOBOJAHMKAX

20

Pemenue 3amau

21

[IpaBuino Jlenna

22

23

NHIyKTUBHOCTS.
Karymka
WHIYKTUBHOCTH B
LIEIHU ITIOCTOSHHOTO
TOKa

SIBnenue
CaMOMHIYKIHUU.
OJ1C camouHayKIIMU

24

25

26

OHeprus
MarHUTHOTO TOJs
KaTYIIKH C TOKOM.
DIIeKTPOMarHuTHOE
noJie

Pemenue 3agau
0O00011eHNEe U
CUCTeMaTH3aIHs
3HaHUM 110 TEME
"OnexTpoauHamuka'

27

28

29

KonTponbHas
pabora o Teme
"OnexTpoauHamuka'
KonebarenpHas
cucrema.
CBoOoIHBIE
KoJie0aHusl.
I'apmonnueckue
KosneOaHus
Kunemarnueckoe u
JTUHAMHUYECKOe
OTIHCaHue




30

31

KoJIeOaTeIbHBIX
JBYKCHUN
DHepreTuyeckoe
onucanue. BeiBox
JUHAMUYECKOTO
OITMCaHM
TrapMOHHYECKHUX
KoJIeOaHMH U3 UX
SHEPTreTHYECKOTO U
KHHEMAaTHYECKOrO
OIHCAHUS
Ammuutyna u daza
KoJieOaHMit

32

[Tepuron 1 yactoTa
kojeOanui. [lepron
MaJIbIX CBOOOIHBIX
KoJIEOaHMH
MaTeMaTHYECKOrO
MasTHuKa. [lepuon
CBOOOHBIX
KoJieOaHMit
PY>KUHHOTO
MasiTHUKA

33

34
35

3aryxarolue
KoJIeOaHMUSL.
BriHyX1cHHBIE
KOJICOaHHS.
Pe3onanc
ABTOKONEO0AHUS
Pemenne 3amau

36

37

VYpok-koHpepeHuus
"MexaHndecKkue
KoJIEOAHMS B
MY3BIKAJIbHBIX
UHCTpyMeHTax"
0O00011eHne 1
CHCTEMAaTH3allHs
3HAHUH 110 TEME
"MexaHn4ecKnue
Kosnedanus"

38

39

DNeKTpOMarHUTHHIE
KoJIeOaHMUSL.
KonebarenpHbIn
KOHTYP

®opmyna Tomcona.




CBsI3b aMIUTUTYIbI
3apsa
KOH/JIEHCATOpa ¢
aAMIUTATYIOM CHJIbI
TOKa B
KoJIe0aTeIbHOM
KOHTYpE

40

41

42

3aKOH COXpaHEHHUs
SHEpPruu B
HJIcaIbHOM
KoJIe0aTeIbHOM
KOHTYpe
3aryxaroiue
3JIEKTPOMarHUTHBIE
KoJIeOaHHSL.
Brinyxnennsie
3JIEKTPOMAarHUTHBIE
KoJieOaHus
IIepeMeHHBIH TOK.
Pesucrop n
KOHJICHCATOP B LICTIH
MIEPEMEHHOTO TOKa

43

44

Karymka
WHIYKTUBHOCTH B
L[N [IEPEMEHHOTO
TOKa

3akon Oma i1
ANEKTPUYECKON
L[N [IEpEMEHHOTO
TOKa

45

46

MouHocTh
MEPEMEHHOT0 TOKa.
AMIUIUTYJHOE U
JIEUCTBYIOLLIEE
3HAYECHUE CUJILI TOKA
Y HaTPSKEHUS
Pe3onanc B
3IIEKTPUYECKON
enu

47

Pemenue 3amau

48

NneanbHbrif
TpaHchopmartop.
[IpousBoacTso,
nepeaayda u
noTpebaeHue




49

50
o1

ANEKTPUYECKON
SHEPIruun
DKOJIOTHYECKUE
PHUCKH TpU
MIPOU3BOJACTBE
3JIEKTPOIHEPTHUH.
Kynbetypa
HCITOJIb30BaHUS
3JIEKTPOIHEPTHUH B
MMOBCEIHEBHOM
JKU3HHA

Pemenune 3amau
Pemenune 3amau

52

53

O06o061IEHNE U
CHCTEMAaTH3allH
3HAHHUH 10 TEME
"DJIeKTPOMarHUTHBI
¢ KoncOanus"
MexanndecKue
BOJIHBI.
XapakTepuCTUKU
MeXaHUYECKHX BOIH

54

CaoiicTBa
MEXAHUYECKUX BOJIH

55

56

3BYK.
XapaKkTepuCTUKU
3ByKa

WNudpazByk n
YJIBTPa3BYK.
[ITymoBoe
3arpsi3HEHUE

OKpY Karolleu cpenbl

57

Pemenue 3amau

58

59

60

ONEeKTPOMarHuTHbHIE
BOJIHBL. M3i1yyeHue
3JIEKTPOMAarHUTHBIX
BOJIH

OHeprus
IIEKTPOMAarHUTHBIX
BoJIH. CBoOlicTBa
IIEKTPOMAarHUTHBIX
BOJIH

[Ixana
3JIEKTPOMAarHUTHBIX
BOJH. [Ipumenenune




61

62

ANEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE U
OBITY

[IpuHuMIIBL
paxuoCBsI3U U
TEICBUJICHHUS.
Paguomokarust.
DJIEKTPOMArHuTHOE
3arpsA3HEeHUE
OKPYXaroIIeH Cpeabl
Konrtponbnas
pabora o Teme
"Konebanusa u
BOJIHBI"

63

64

Cser. 3akoH
MPSMOJIMHEITHOTO
pacrpocTpaHeHUs
CBeTa

Pemenne 3amag Ha
MIPUMEHEHNE 3aKOHA
IIPSMOJIMHEMHOTO
pacrpocTpaHeHUs
cBeTa

65

66

OtpaxxeHue cBera.
IT;mockoe 3epkaio.
Cdepuueckoe
3epKajo
IIpenomnenne
cBeTa. AGCOJIOTHBIN
Y OTHOCHUTEJIbHBIN
MOKa3aTelb
MPEJIOMIIEHUSI.
ITonHOoe BHyTpeHHEE
OTpakCHHUE.
[IpenenbHbIi yron
ITOJIHOTO
BHYTPEHHETO
OTpakeHUs

67

68

Pemenne 3ama4d Ha
MIPUMEHEHUE
3aKOHOB OTPAKEHUS
U TIpEJIOMJICHUS
cBeTa

Xon tydeit B
npusme. ucnepcus




69

cBera. CI0KHBIN
cocraB 0eJIoro
cBera. LlBet
JInnzel. PokycHoE
paccrosiHue u
OITHYECKas cuia
JIAH3BI

70

71

72

73

IToctpoenue
N300pakeHUI B
JIUH3aX U UX
CHUCTEMax.
YBenuyeHue JuH3bl
Pemenue 3anau Ha
MOCTPOCHUE
HU300paKCHHH,
MOJTy4aeMBbIX C
MOMOIIBIO JINH3
I'na3 kak
ONTUYECKasi CUCTEMA
Pemenue 3anau.
IIpenemnsr
MPUMEHUMOCTH
reOMEeTPHUUYECKOI
ONTHUKHU

74

75
76

CkopocTh cBeTa U
METO/bI €€
U3MEPEHUs
Hucniepcus ceera
WNuTrepdepennus
cBeTa

77

78
79

KorepenTHsie
UCTOYHHUKH.
Ycenosus
HaOroAeHUs
MaKCUMYMOB U
MUHHMYMOB
Pemenne 3amau
IIpumeneHne
UHTEpEpEeHIINH

80

Judpaxuus ceera

81

JudpakimonHas
pelmérka. Y cinoBue
HaOJIFOIEHUS
TJIAaBHBIX
MaKCHMYMOB




82

Pemenue 3amau

83

84

ITonepeunocts
CBETOBBIX BOJIH.
[Tonspuzanus ceera
Pewenne 3anau

85

CBEeTOBLIE SIBJIEHUS
B IIPUPO/IS

86

87

0O0001EeHue 1
CHCTEeMaTH3aIus
3HAHUH I10 TEME
"OnTuka"
Konrtponbnas
pabora o Teme
«OnTHka»

88

['panuist
MIPUMEHUMOCTHU
KJ1acCUYeCcKoi
MEXaHUKH. 3aKOHBI
ANEKTPOJIMHAMUKHU 1
MPUHITUTI
OTHOCHUTEJIBHOCTH

89

IToctynaTel
CIIeLaIbHON
TEOpUHU
OTHOCUTEIILHOCTH

90

91

ITpocTpancTBEHHO-
BPEMEHHOU
MUHTEpBAJ.
[IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH.
3amenieHue
BpEMEHU U
COKpAIlEHUE JITHHBI
OHeprusi ¥ UMITyJIbC
PETATUBUCTCKON
YaCTHIIbI

92

CBs13b MacChI C
JHEPIrUeH u
HUMITYJIbCOM
PETATUBUCTCKON
YaCTHUIIbl. DHEPTUS
MOKOS




93

94

PasnoBecHoe
TEILJIOBOE
U3ITyuYeHUe
3aK0H CMeEIIEeHUS
Buna

95

I'unoresza M.
II1aska 0 KBaHTax.
doTtoHEI

96

97

DHeprusi 1 UMITYJIbC
¢dorona
Dorodaddexr.
OmpiTel A. T'.
CroneroBa. 3aKOHBI
doTtoardpdekra

98

99

YpaBHeHue
DOHHIITEHA TS
doTtoarddekra.
"KpachHas rpanuna”
dororddekra
JlaBineHue cBeTa.
Omprtel I1. H.
JleOeneBa

100

BoiHoBbIe cBoOlicTBa
YACTHI]

101

Bounsbl ne bpoiins.
JlmiHa BOJIHEI 1€
bpoins u pasmepst
obnactu
JOKAJIU3aLHHU
JIBUKYIIIEHCS
YaCTHULIbI

102

KopnyckynsipHo-
BOJIHOBOM Tyallu3M

103

104

105
106

Hudpaxmus
3JIEKTPOHOB Ha
KpHUCTaJlIax
Cnemuduka
W3MEPEHUN B
MHUKPOMHUPE.
CootHomeHus
HEOIPEAETIEHHOCTEN
IeiizenGepra
Pemenue
rpaguvYecKux 3aaad
Pemenne pacu€THbIx




3aaad

107

Konrtponbnas
pabota 1o Temam:
"Ocuorl CTO",
"KopnyckynsipHo-
BOJIHOBOU Jtyanu3m"

108

109

OnbITHI 11O
UCCJIETOBAaHUIO
CTPOEHUS aToMa.
[Lnanerapnas
MoOJIeJIb aToMa
Pezepdopna
[Tocrynarsr bopa

110

111

112

Buasl ciekTpos.
Cnextp ypoBHEH
SHEPryuu aToMa
BOJIOpOJIa
CIIoHTaHHOE H
BBIHYKJICHHOE
U3JIyYeHHUE CBETa
Jlazep

113

114

115

Hyxnonnas monens
snpa ['elizenOepra-
NBanenko. 3apsn u
MacCOBOE YMCIIO
anpa. M3orornsl.
PannoakTuBHOCTE
3aKkoH
PaIuOaKTUBHOTO
pacrnaga. CBoiicTBa
MOHU3HUPYIOLIETO
U3IIy4YEeHHUS.
BrnusHue
PaANOAKTUBHOCTHU
Ha JKUBBIE
OpTaHU3MBI.
Ho3nmerpus
DHeprus CBs3u
HYKJIOHOB B Si/Ipe.
SlnepHble cuibl.
Jedext maccol siapa.
SnepHble peakuuu.
SlnepHble peakTophl.
[TpoGnembr
YIPaBISIEMOTO




TEPMOSIIEPHOTO
CHUHTE3A.
DKOJIOTHYECKUE
ACTICKTBI Pa3BUTHS
AIEPHOU
SHEPTEeTUKHU

116

117

118

MeTtonabl
perucTpanum u
HCCJICTOBAHUS
AJIEeMEHTapHbBIX
YaCTHII.
DyHIaMEeHTaIbHbIE
B3aUMOICHUCTBUSI.
Bapuonbl, Me30HBI U
JIETITOHEI.
IIpencrapienue o
CranpapTtHoit
mozaenu. KBapk-
TJII00HHAS MOJICIIb
aJpOHOB

®du3uka 3a
npeaeaaMu
CranpapTtHoit
moaenu. TémHuas
MaTtepus U TEMHas
sHeprus. EnuHacTBO
buznIecKoit
KapTHUHBI MUpa
Otansl pa3BUTHA
ACTPOHOMUH.
3HadeHue
aCTPOHOMHUHU

119

IIpumeHnMocTs
3aKOHOB (DU3HKH NS
00BSICHEHUS
TIPUPOIBI
KOCMHYECKUX
00BEKTOB. MeToabI
ACTPOHOMHUYECKHX
HCCIeI0BaHUM

120

CoBpeMeHHbIE
ONITUYECKHE
TEJIECKOIIBI,
paZnOTENECKOITBI,
BHeaTMoc(hepHas




ACTPOHOMHS

121

Buna 3Bé3nHO0TO
Heba. Co3pe3nus,
SApPKUE 3BE3/bI,
IUIAHETHI, UX
BUIVMMOC ABIKCHHE

122

123

124

ConHeuHnas
cucreMa. ComHIie.
ConHeuHas
aKTHBHOCTD.
Hcroynuk sHeprun
Connna u 3BE37
3BE3 MBI, HX
OCHOBHEIE
XapaKTEPUCTUKH.
Jnarpamma
"CreKTpaIbHbIN
KJacc —
CBETUMOCTB"
3Be3/1bI II1aBHOM
IIOCJIEIOBATEIILHOCT
n

125

BuyTtpennee
CTpOEHUE 3BE3]I.
CoBpeMeHHbIE
MIPEICTABICHUS O
MIPOUCXOKICHUH U
sposronuu CoHIla
U 3BE31. DTallbl
JKU3HU 3BE3]

126

127

128

Muieynsiii [Tyte —
Hama ['amakTuka.
Tunel ranakTk.
YEpHble AbIPHI B
SAIpax TATAKTUK
Bcenennas.
Pacmmpenue
Bcenennoii. 3akon
Xa66ma. Teopus
Bbosbioro B3psiBa.
PenukroBoe
W3JIy4YECHUE
MacmrabHas
CTPpYKTypa
Bcenennoii.




Meraranaktuka

129

130

131

Hepeménneie
poOJIEMBI
aCTPOHOMHUU
duznueckuit
MPaKTUKYM I10 TEME
"UccnenoBanue
MAarHUTHOTO MOJIS
MOCTOSIHHBIX
MarHuToB" HJn
"UccnemoBanue
CBOICTB
dbeppomaraeTukon"
nnu "UcciaenoBanue
NEUCTBUA
IIOCTOSIHHOTO
MarHuTa Ha paMKy C
TOKOM"
DduznuecKkui
MPaKTUKYM T10 TEME
"N3mepeHue cuiibl
Awmmnepa" wim
"N3yuenue
3aBHCHMOCTH CHJIbI
AmMIiepa OT CHJIBI
TOKA" MIIN
"Onpenenenne
MarHuTHOM
WHIYKIIUW Ha
OCHOBE M3MEpEHUs
cuibl Amnepa”

132

DdusznyecKkui
MPaKTUKYM I10 TEME
"UccnenoBanne
SIBJICHUS
3JIEKTPOMAarHUTHON
WHIYKIHAA'" WIH
"Onpenenenne
WHIYKIUU
BUXPEBOTO
MardHMTHOTO mois"

133

Dduznueckuit
MPaKTUKYM T10 TEME
"UccnenoBanue
SIBIIEHHUS




134

135

136

CaMOMHIYKIUHU" WIH
"Coopka Mmozenu
AJIIEKTPOMATHUTHOTO
reneparopa"
Dusnyeckui
MPAKTUKYM I10 TEME
"U3mepenue
nepuoza cBOOOTHBIX
KoJieOaHmi
HUTSHOTO U
IPYXKUHHOTO
MasiTHUKOB"
Dusnyeckui
MPAKTUKYM I10 TEME
"[IpeobpazoBanme
SHEPruu B
PYKUHHOM
MasTHUKE"
dusznyeckuit
MPAKTHUKYM I10 TEME
"UccnenoBanue
MEPEMEHHOT0 TOKa
qyepes
MOCIe0BATEIbHO
COCIMHEHHBIE
KOH/JIEHCATOP,
KaTyIIKy U
pesuctop" win
"UccnenoBanue
paboThl UCTOUHUKOB
CBETa B IIeTH
MEepEMEHHOT0 ToKa"

137

138

dusnyeckui
MPaKTUKYM I10 TEME
"N3yuenue
napameTpoB
3BYKOBOW BOJIHBI"
duznyeckui
MPaKTUKYM I10 TEME
"N3mepenue
MOKa3aTest
MIPEIOMIIEHUS
crexia" Win
"Tlonyuenue
N300pakeHUs B




139

140

CHCTEME U3
MJIOCKOTO 3epKajia u
JAH3BI"
duznueckuit
MPaKTUKYM I10 TEME
"UccneqoBanue
3aBUCUMOCTH
dboxycHOTO
PacCTOSIHHS OT
BellecTBa (Ha
pUMepe KUIKHX
IuH3)" nin
"N3mepenue
doxycHoro
paccTostHus
paccenBarOIINX
JIH3"

DdusznuecKkui
MPaKTUKYM I10 TEME
"HaOmronenue
TuQpaknuy,
uHTEephEpPEHITUU U
nojsipu3aiuu ceera'

141

142

dusnueckuit
MPAKTUKYM T10 TEME
"Onpenenenue
UMITyJIbCa U
SHEPTUU
PESITHBUCTCKIX
yacTutl (1o
dororpadusm
TPEKOB 3apsKEHHBIX
YacTHIl B
MarHMTHOM 1moJje)"
duznyeckui
MIPAKTHKYM I10 TEME
"U3mepenue
nocrosinHou [lmanka
Ha OCHOBE
WCCIICIOBAHHUS
dororddexra" nnum
"UccnenoBanue
3aBHCHMOCTH CHUTBI
TOKa uepe3
CBETOJINOJT OT




HanpspkeHus"

143

144

Dduznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
CIIEeKTpa
pa3pexeHHOTO
aTOMapHOTO
BOJIOpOJA U
HU3MEPECHHE
MMOCTOSTHHOM
Punbepra"
Dduznueckuit
MPaKTUKYM I10 TEME
"UccneqoBanue
PagO0aKTUBHOTO
¢doHa ¢
HCIIOJIb30BaHUEM
no3uMeTpa i
"N3yuenue
MIOIJIOIIEHUS OeTa-
YaCTHII
aIroMUHUIEM"

145

duznyeckuit
MPaKTUKYM I10 TEME
"HabmroaeHus
3BE3HOTO HEOA
HEBOOPYKEHHBIM
IJ1a30M C
HCIOJIb30BaHUEM
KOMITHIOTEPHBIX
MIPUIIOKEHUN IS
onpeneraeHus
MOJIOXKCHUS
HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO
JIaTy: OCHOBHBIC
CO3BEe3IU
CeBepHOro
MOJTyLIApHs U SIPKUe
3BE3BI" MIIN
"HaOmarogeuus B
teneckon JIyHsl,
IUIaHET,
TYMaHHOCTEH U
3BE3HBIX




cKoruieHui"

146

147

148

149

O6o0mmeHue u
cHCTeMaTH3aIUs
3HaHuii. Poib
busuku u
aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOH,
COLIMAJILHON U
THYECKOHU cepax
JIeATEIIbHOCTH
YyeJjoBeKa
O6o0mmeHue u
CHCTeMaTH3aIns
3HaHui. Pomnb u
MeCTO (PU3HKHU U
aCTPOHOMUH B
COBPEMEHHOMN
Hay4YHOU KapTHHE
MHUpa

O6o0meHue u
CHCTeMaTH3aIns
3HaHui. Poib
(bU3UYECKON TeOpuHr
B ()OPMHUPOBAHUU
MPEACTABICHUH O
buznIecKoit
KapTUHE MHUPA,
MeCTO (PU3HUECKOU
KapTUHBI MUPA B
o0miem psy
COBPEMEHHBIX
€CTEeCTBEHHO-
HAYYHBIX
IIPEICTABIECHUH O
pupoIe
0O0001eHne n
CHCTEeMaTH3aIHs
3HAHUH 10 TeMe
"KunemaTtuka"

150

151

O06o06mIeHNE U
CHCTEMAaTH3aIus
3HAHUH 110 TEME
"KunemaTtuka"
0O000mesne n




152

CHCTEMAaTH3aIUs
3HAHUM I10 TEME
"Tunamuka"
O0o061IeH e U
CHCTEMAaTHU3alIH
3HAHUM IT0 TEME
"CraTuka TBEpJI0ro
Tena"

153

0O0001EeHuEe 1
CHCTEMAaTHU3aLUs
3HAHUM I10 TEME
"3aKOHBI
COXpaHEHUS B
MexaHuke"

154

O06o0061IEHNE U
CHCTEMAaTH3allH
3HAHHUH 10 TEME
"OCcHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
Teopun"

155

156

O06o0061IEHNE U
CHCTEeMaTH3aIus
3HAHHUH 10 TEME
"TepmonnHaMHKa.
TenmoBrle MalTuHE"
0O00011eHNEe U
CHCTEMAaTH3allHs
3HAHUH 110 TEME
"ArperaTHble
COCTOSIHUS
BemecTBa. Ma3oBbie
nepexonpl”

157

O06o06mIeHNE U
CHCTEMAaTH3allHs
3HAaHUH 110 TEME
"DIIeKTpUIECKOe
mmone"

158

159

O06o06mIcHuE U
CHCTEMAaTH3aIus
3HAHUM I10 TeMe
"ITocTOSTHHBIN
3NIEKTPUYECKUM TOK"
0O000mesne n
CHCTEMAaTH3allHs




160

3HAHUM 10 TEME
"ToKH B pa3InYHbIX
cpenax"
O0o061IeH e U
CHCTEMAaTHU3alIH
3HAHUM IT0 TEME
"Maraurtsoe nose"

161

Pe3epBHBIt ypOK.
0O0001EeHuEe 1
cUCTEeMaTu3aIus
3HAHUI 110 TEME
"DJIeKTpOMarHuTHas
UHIyKUIus"

162

163

Pe3zepBHBIil ypoK.
O06o0061IEHNE U
CHCTEMAaTH3allH
3HAHHUH 10 TEME
"MexaHudecKue
KoJieOanus"
Pe3epBHBII ypOK.
O0o061IeHNE U
CHCTEMAaTH3alH
3HAHHUH 10 TEME
"DJIeKTPOMarHUTHBI
e koseOanus"

164

PesepBHBI ypOK.
0O00011eHNEe U
CHCTEMAaTH3allHs
3HAHHH 10 TEME
"MexaHHYeCKHE U
3JIEKTPOMAarHUTHbBIE
BOJIHBI"

165

166

167

PesepBHBI ypOK.
O06o06mIeHNE U
CHCTEMAaTH3aIHsI
3HAHUM II0 TEME
"OnTuka"
Pe3sepBHBI ypOK.
O06o06mIcHuE U
CHCTEMAaTHU3allHs
3HAHUM I10 TeMe
"OcuoBr1 CTO"
Pe3sepBHBI ypOK.
0O000mesne n
CHCTEMAaTH3aIHsI




168

3HAHUM 10 TEME
"KopnyckysipHo-
BOJIHOBOM Jtyanu3m"
Pe3epBHbIit ypoK.
O0o0061IeH e U
CHCTEeMaTH3aIus
3HaHUM 110 TEME
"dus3nka aroma"

169

Pe3epBHBI ypOK.
O0o0061IeH e U
CHCTEMAaTHU3allH
3HAHUM I10 TEME
"du3nKa aTOMHOTO
sapa u
3JIEMEHTapHBIX
yacTun"

170

Pe3epBHBIii ypoK.
O6o006menne u
CUCTEMAaTH3aIIH
3HaHUM 10 TEME
"DJ1eMEeHTBI
actpoduzuxu"

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

170

16

YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

» Gusuka (B 2 yactsax), 10 knace/ I'enpenmreiin JI.J., Bynarosa A.A.,

Kopuunbser 1.H., Komkuna A.B.; mox pegakumeit Opiosa B. A., O0miecTBo ¢

orpaHu4eHHON 0TBEeTCTBEHHOCTHI0O « BMHOM. JlaGoparopus 3HaHUI»;

AxrmmmonepHoe o6miectBo «M3aarenberBo «lIpocBemenney»

* Gusuka (B 2 yactax), 11 knace/ I'enpenmreitn JI.O., bynarosa A.A.,

Kopuunser 1U.H., Komkuna A.B.; nox pegakuueit Opioba B.A., O01iectBo ¢

orpaHnueHHON 0TBeTCTBEHHOCThIO « BMHOM. JlaGopatopust 3HaHUI»;



AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» Gusuka. DnekrpoauHamuka, 10-11 kmacesl/ Mskumes ['.5., CunsikoB A.3.,
OO111eCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AkiimonepHoe
obmectBo «M3aatenbeTBo «IIpocBemenner

» ®uzuka. Ontuka. Kanrosas ¢usuka, 11 knace/ Mskumes I'.5., Cunskos A.3.,
OO611ecTBO ¢ OTPaHUUCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3maTenscTBO «IIpocBerieHne»

» Gusuka. MonekyisipHas ¢pusuka. Tepmonnnamuka, 10 knace/ Msikues 1751,
CunsikoB A.3., OO01IECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « [PODAY;
AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienne»

» ®usuka. Mexanuka, 10 knacc/ Makutes I'.51., CunskoB A.3., O0mmecTBO ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/JI[PODAY; AKIIMOHEpHOE 00IIIECTBO
«M3parenscTBO «lIpocBenienne»

» ®usuka. Konebanus v Boassl, 11 xnace/ Msakumes I'.41., Cuasgkos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO « IPODAY»; AKIIOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






