PABOYASA ITPOTPAMMA
yueOHoro npeamera «Puznka
aas odyqaromuxces 10 -11 knacca (mpogpuIbHbINA YPOBEHbB)
INOACHUTEJIBHASA 3AITMCKA

[IporpamMma mo ¢usuke Ha ypoBHE cpeAHero ooOmiero obpazoBaHusi paspaboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHMN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEbHOM
nporpammel, npeactaBieHHbIX B PI'OC COO, a takxke ¢ yu€rom ¢eaepanbHoil pabodeit
nporpaMmbl BociuTaHuss W Kounenmmu mnpenogaBanus ydeOHoro mpeamera «®Dusuka» B
oOpazoBarenbHbIX opraHuzauusx Poccuiickoii denepanuu, peanu3yOIMX OCHOBHBIC
o0pa3zoBaTenbHbIC POTPAMMBI.

[Iporpamma 10 ¢Qu3uke omnpenenser o0sA3aTeNbHOE MPEAMETHOE COJIEepKaHUe,
YCTaHABJIMBAET PEKOMEHIYEMYIO IOCJIEAOBATEIILHOCTh M3YYEHHUS TEM U DPa3JeNioB y4eOHOTro
mnpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOro
mporiecca, BO3PAacCTHBIX ocoOeHHocTe oOywarommxcs. [Iporpamma 1o ¢usuke naér
MIPEJICTAaBICHUE O LIEJSIX, COJACp)KAaHUM, OOIIel cTpaTeruu oOydeHUs, BOCIUTAHUS U Pa3BUTHUS
o0yyaromuxcs cpefcTBaMu yueOHoro npenmera «dusnuka» Ha yriryOJaéHHOM ypOBHE.

N3yuyenne kypca Qu3MKH YrIyOJIEHHOTO YpOBHS IMO3BOJISIET peaju30BaTh 3a/ladyd
npoeCCHOHATLHON OpPUEHTAINH, HANPABJICHO HA CO3JaHUE YCIOBUH IS TPOSIBICHUS CBOMX
WHTEJUJIEKTyalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOYy4YarolmuMmcsi, KOTOpbIE
HEOOXOAWMBI JUII TPOJOJDKeHHs 00pa3oBaHUS B OpraHu3aluax MpodhecCHOHAIBHOTO
00pa30BaHusl 1O PA3IUYHBIM (PU3UKO-TEXHUYECKUM U HHKEHEPHBIM CIEIIUaTIbHOCTSM.

B nporpamme mno ¢usuke ompenensroTcs IUIAHUPYEMBbIE pe3ylbTaThl OCBOEHUS Kypca
¢bu3MKM Ha YypOBHE cpeaHero oOmero o0pa3oBaHUSA: JUYHOCTHBIE, METalmpeIMEeTHBIE,
npeaMeTHbie (Ha yriyO0iaéHHOM ypoBHE). HayuHO-MeTOH0/10TMUeCKOM OCHOBOM ISl pa3paboTKu
TpeOOBaHUN K JIMYHOCTHBIM, METANPEJAMETHBIM U MPEIMETHBIM pe3yjbTaTaMm OOydYaroluXcs,
OCBOMBIIIUX MPOTpaMMy 10 (PU3HMKE HA YPOBHE CpeaHETO 00Iero oopa3oBaHus Ha yriIyOJIEHHOM
YPOBHE, SIBJISETCS] CUCTEMHO-/I€TEIbHOCTHBIN MOAXO/I.

[IporpamMma no u3mnKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOEHHs Kypca (HU3UMKH Ha YIiIyOJEHHOM YpOBHE, B TOM
qyclie IPEeIMETHBIE PE3YJIbTAThI 10 rojilaM 00y4eHUs;

cojiepkanue yueoHoro npeaMera «®dusnka» mo rogam o0yueHus..

[Iporpamma 1o (Qu3MKE WMEET MPUMEPHBIH XapakTep W MOXET OBITh HCIOIh30BaHA
YUUTENAMHU (PU3UKH JUIsI COCTABJIEHUS! CBOUX PabOUUX MPOrpaMM.

[Iporpamma 1O (QU3MKE HE CKOBBIBACT TBOPYECKYI0 WHUIMATHBY YUYUTENEeH W
IPEJOCTABIAET BO3MOXHOCTH JJIsl pPEANIM3alUU  PA3TUYHBIX METOAMYECKHX MOJIXOA0B K
MPENnoaBaHui0 (PU3MKK Ha YIIIYOJIEHHOM YPOBHE MPH YCJIOBHHM COXpaHEHHUs 00s3aTelbHOM
YacTH COZEp KaHus Kypca.

®du3uka Kak Hayka 0 Haubosee 00IKX 3aKOHaX NMPUPOAbI, BBICTyNAas B KauecTBe y4eOHOTo
IpeaMeTa B LIKOJIE, BHOCUT CYIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHHMH 00 OKpY»KarolleM MHpeE.
IkompHBI Kypc (H3UKH — CHCTEMOOOPA3YIOUIMHA JIsi €CTECTBEHHO-HAyYHBIX YYEOHBIX
MIPEIMETOB, MTOCKOJIBKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SABJICHUHN, H3y4aeMbIX
XuMHeH, Ouonoruelt, ¢usnueckoi reorpadueir u acrpoHomueil. VMcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUI OMpeAeTHsIO XapakTep M OypHOEe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe HHEepreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IONYyYEHHUS HOBBIX
MaTepHalioB C 33JaHHBIMU CBOMcTBaMHu. V3yueHue (U3MKM BHOCHUT OCHOBHOHM BKJax B
(bopMUpOBaHHE €CTECTBEHHO-HAYyYHOW KapTHHBI MHpa oOyuaromierocs, B (HOpMUPOBaHUE
YMEHUH NMPUMEHSATh HayUHBIH METO/1 TO3HAHUS MPH BHITIOJIHEHUU UMHU YUEOHBIX UCCIIETOBAaHUM.

B ocHOBy kypca ¢u3nku Ha ypoBHE CpPEeIHETO OOIero 00pa3oBaHMs TOJOXKEH Pl UIEH,
KOTOPBbIE MO>KHO pacCMaTpUBATh KaK MPUHIUIIBI €T0 MOCTPOSHHUS.



Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COZIEPKUT MaTepuall U3 BCeX pa3fesioB (PU3MKH, BKIIOYAET KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOW (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTCTBHMU ¢ HEH MaTepual Kypca (U3UKH OO0BEAMHEH
BOKpYT (u3uueckux Teopuil. Bemyumm B Kypce siBisercss (GOpMUpPOBAHHME IPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoen cymanumapuszayuu. EE peanuzanus npeaAnoiaracT UCIoib30BaHUE I'YMAaHUTAPHOTO
noTeHIuana (pU3NYeCcKol HayKH, OCMBICIEHUE CBA3M Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaK)Ke ¢ MHPOBO33PEHUYECKUMH, HDABCTBEHHBIMU U 9KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuknaonoii nanpaenennocmu. Kypc (usukm  yriryOJI€HHOro  ypoBHS
IIPEIoIaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHHUUYECKHUX M TEXHOJIOIMUYECKUX MPHIIOKEHUN
M3YyYEHHBIX TE€OpU U 3aKOHOB. IIpu 3TOM paccmarpuBaroTCa Ha YPOBHE OOLIMX MpEICTaBICHUIH
U COBpPEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3xonocuzayuu peanusyercs IMOCPEICTBOM BBEICHHS HIIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpPoOIEMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHEM
TEeXHUKU U TEXHOJIOTUH, a TaKkXKe 00CyKAeHUs NIpo0IeM palliOHAIbHOIO PUPOIONOIb30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

OcBoeHue cojiepkaHus IPOrpamMMbl 10 (GU3UKE TOHKHO OBITh IOCTPOSHO HAa MPUHIUIIAX
CHCTEMHO-/ICATEIILHOCTHOTO TToxxoAa. s pu3uky peanuzaus 3TUX TPUHIUIIOB 0a3upyeTcs Ha
HCIOJIb30BAHUU CAMOCTOATENIBHOTO SKCIEPUMEHTA KakK IOCTOSHHO JeHCTBYIOIIEro Qaxkrtopa
ydgeObHoro mponecca. Jlng yriyOna€HHOTO YpOBHA — 93TO CHCTEMa CaMOCTOSATEIBHOTO
YUEHHUYECKOTO 3KCIEPHUMEHTa, BKIIOYAIOWIEro (POHTAJIbHBIE YYEHUYECKHE OINBITHl IPH
U3Y4eHMH HOBOI'O MaTepuasna, JiabopaTopHble paboThl M paboThl mpakTukyma. [lpum sToM
BO3MOJKHBI JIBa crioco0a pean3anuu pU3HMUECKOro MpakTukyma. B mepBom ciyuyae MpakTHUKyM
npoBoauTcst 6o B koHue 10 u 11 kmaccoB, 1100 mocie mepBoro M BTOPOro MOJIYroJui B
KaX/I0M M3 3THX KjaccoB. BTopoil croco® — 3To mHTerpauus padoT MpakTUKymMa B CHUCTEMY
nabopaTOpHBIX padoT, KOTOPHIE MPOBOAATCS B Ipoliecce M3ydeHus paszena (temsl). [Ipu sTom
1oJ1 paboTaMH MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIeI0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa 6€3 MOIIaroBOil HHCTPYKITHH.

B nporpamme no ¢usuke cucrema yueHHUECKOTo IKCIEPUMEHTA, J1a00paTOpHbIX paboT U
MIpaKTUKyMa IpeCTaBI€Ha €IUHBIM NepeuHeM. BoIOop TeMaThku Ui 3TUX BUIOB YUYEHHUECKHUX
MIPAKTUYECKUX PA0OT OCYIIECTBISAETCS y4aCTHHUKaAMHM 0Opa3oBaTeNbHOIO Mpoliecca MCXOIsS U3
O0COOEHHOCTEH TMMOYypOYHOTO IUIAHWPOBAHUS M OCHAIIeHust kabuHera ¢usuku. I[lpu sTOM
o0ecreynBaeTcsi OBJAJIEHUE OOYYAIOUMMHCA YMEHUSIMHU IPOBOAMUTH NpsSMble UM KOCBEHHBIE
U3MEpEHUs, UCCIIEJOBaHMSI 3aBUCUMOCTEH (M3NYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IIO
IIPOBEPKE MPEIJIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHME yJenseTcss peleHUI0 pacu€éTHBIX M KaueCTBEHHbIX 3az1ad. [Ipu saTom
JUI pacuy€THBIX 3a]ad NPUOPUTETOM SBISIOTCS 33a[aud C SBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
($u3NYecKoil MOJIENBIO, MO3BOJISIIOIINE MPUMEHATh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszesia Kypca, TAK U MHTETpUpYsl IPUMEHEHNE 3HAaHWM U3 pa3HbIX pa3nenos. s
KaueCTBEHHBIX 3aJauy TMPUOPUTETOM SIBIISIFOTCS 3aJaHUsl Ha OOBsSCHEHUe/NpecKa3aHue
npoTeKaHus (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYXAoIeH *KU3HH, TpeOylromue BbIOOpa
(bu3nyeckoil MoJenu 1 CUTYaluu TPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOro mporecca Kypc (U3MKH YriyOJ€HHOTO YpPOBHS Ha YPOBHE CpPEIHETrO
obmiero oOpa3oBaHMs JIOJDKEH H3ydaThCsl B YCIOBMAX INpeAMETHOro kabunHera. B kaOunere
¢bu3uKn JOHKHO OBITh HEOOXOAMMOEe JabopaTOpHOE OO0OpYJAOBaHHWE JUISI  BBITOJTHEHUS
yKa3aHHBIX B MpOrpaMMme Mo (pU3MKE YYEHHYECKHUX OINBITOB, JJAOOPAaTOPHBIX paboT M padoT
MPaKTUKyMa, a TaKXkKe IEMOHCTPALMOHHOE 000pYI0BaHHE.

JleMoHCTpallMoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M OOECIEeUMBAET MMOCTAHOBKY IMEPEUMCIICHHBIX B IIpOrpaMMme Io



¢u3nKe KIIOYEBBIX JEMOHCTpALMN A HMCCICIOBAHUS H3YyYaeMbIX SIBICHMH W TIPOLIECCOB,
HMIUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUI.

JIaGopatopHoe 00OpyZOBaHHE AJsl YUYCHHMUYECKUX IMPAKTHYECKHX paboT ¢Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacuére OJHOr0 KOMIUIEKTa Ha JIByX
oOyyaromuxcsa. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOrO O0OpyNOBaHMUSA JIOJKHBI OBITH
IIOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BAaHUM aHAJOIOBBIX M LU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JJAOOPATOPHIA.

OCHOBHBIMU LIETSIMU U3y4deHHsI PU3MKH B 001IEM 00pa30BAHUU SBIISIIOTCA:

(dbopMHupoBaHKE UHTEPECA U CTPEMIICHHUS 00YUaAIOIIMXCS K HAYYHOMY M3YYEHUIO MTPUPO/IHI,
pa3BUTHE UX UHTEJUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOAE TO3HaHusS U  (opMupoBaHHe
HCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOILUM SIBIICHUSM;

¢dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHHS OCHOB CTPOCHHS
MaTepuu U (PyHIaMEHTAIbHbBIX 3aKOHOB (PU3UKH;

dbopmMupoBaHHE YMEHHH OOBSICHATH SIBICHUS C UCIIOJNBb30BaHUEM (DM3WYECKUX 3HAHUN H
Hay4HBIX JI0Ka3aTeIbCTB;

(dbopMHUpOBaHKE TPEACTABICHUN O POy (U3UKU JJISl Pa3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHUH O BO3MOXKHBIX cepax Oyaymed mnpodeccHoHaTbHON
NeSTeIbHOCTH, CBSI3aHHBIX C (U3MKOHM, MOJArOTOBKA K JajibHeileMy OOyueHHI0 B 3TOM
HaIpaBJICHUU.

JlocTikeHre 3THX Lesiell o0ecreunBaeTcsl pelIeHHeM CIeAYIOIMMX 33a/4ad B Ipolecce
M3Yy4CeHHsI Kypca (QU3uKH Ha YPOBHE CPEHEr0 001Iero oopa3oBaHus:

npuoOpeTeHue CUCTeMbl 3HAHUH 00 OOIUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKIIOUAsT MEXAHHUKY, MOJICKYJIIPHYIO (DU3UKY, HNEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTBI aCTPOPU3UKHY;

(dbopMHEpOBaHNE YMEHUN PUMEHSTHh TEOPETHUECKUE 3HAHUS JJIS1 OOBSICHEHUS (PU3NIECKUX
SIBJICHUH B IPUPOAE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B IOBCEAHEBHOM KHU3HH;

OCBOEHHE CIIOCOOOB PEILICHUs Pa3IMYHbIX 33/]a4 C SBHO 3a/IaHHOM (PU3MUECKON MOJENBIO,
3aja4, MOAPA3yMEBAIOLIUX CAMOCTOSATENbHOE CO3JaHue (U3NYECKONl MOjenH, aJeKBaTHOM
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHHE (PU3MYECKUX OCHOB M TPHHLMIIOB JEHCTBUS TEXHUYECKHX YCTPOICTB M
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIJICHUE METOJIaMH CAaMOCTOSITENIbHOIO IUITAHUPOBAHUS M TPOBEJCHUS (PU3HUecKHX
OKCIEPUMEHTOB, aHAJM3a W WHTEPIpEeTalui WHGOpPMAIMK, OINpPEIEeNICHUs] TOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3JIaHUE YCJIOBUU ISl PA3BUTHUS YMEHHUH MPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOM
NesTeNbHOCTH;

pa3BuTHE UHTEpEca K chepam nmpodecCuoHaNIbHON IeATeTbHOCTH, CBI3aHHON C (PU3HKOIA.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrinyOnéHHBIA ypOBEHb H3Yy4EHHUs
ydyebnoro mpenmera «du3uka» Ha ypOBHE CpemHero oOmero oOpa3oBaHHs BBIOMPACTCS
00yYaroImuMucs, TUIAHUPYIOIUMHI MPOAODKEHHE 00pa3oBaHMs MO CIEHUAIBHOCTAM (PU3UKO-
TEXHUYECKOTO MPOQHIIS.

Ha u3yuenue ¢puznku (yriyOnEHHBINA ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMs
orBoautcs 340 gacos: B 10 kiacce — 170 gacos (5 wacoB B Henento), B 11 kimacce — 170 gacos (5
4acoB B HEJIEIIIO).

[Ipennaraemslii B mporpamme no Gpusnke nepeyeHsb J1adbopaTOPHBIX M MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YUYUTENb JejlaeT BHIOOp MPOBEACHUs JTabOpaTOPHBIX paboT H
OTIBITOB C YUYETOM MHIUBUAYATbHBIX 0COOEHHOCTEN 00yYatOIIUXCsl.



COJEP)KAHUE OBYUYEHMUA
10 KJIACC

Pa3znen 1. Hayunblii MeTO/ O3HAHUS NPUPO/BI.

Ouszuka — ¢yHIaMeHTallbHAs HayKa o npupoze. HayuHblil MeToa MO3HAHUS U METOJIBI
UCCIIeIOBaHUS (PU3NUYCCKUX SIBICHUU.

DKCIepuMEHT U TEOpHs B Mpoliecce Mo3HaHUsS npupoisl. HabmroaeHne u s3KkCepuMeHT B
¢dusuke.

CriocoObl n3MepeHus: (PU3NYECKUX BEIUYUH (aHAJOrOBbIE M LHU(POBBIE W3MEPUTEIBbHBIC
pUOOPHI, KOMITBIOTEPHBIC TATYUKOBBIE CHCTEMBI).

[TorpemnocTu n3MepeHuil PU3NYeCKUX BETUUUH (a0COMIOTHAS M OTHOCUTEIIbHAS).

MonenupoBanue (pU3MYECKUX SIBJICHUW M MPOLECCOB (MaTepuanbHasl TOYKA, aOCONFOTHO
TBEPIOE TEJIO, UCATbHAS KUAKOCTh, UACATbHBIN I'a3, TOYCUHBIN 3apsn). [ unoreza. dusndeckuit
3aKOH, TPAHUIIBI €r0 TpuMeHUMOCTH. Du3nyeckas Teopus.

Ponp u mecro ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHOH Hay4dHON KapTUHBI MHUpa, B
MPAKTUYECKOM JIEATETLHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomolt, npaKmuKym.

W3mepenne Cwibl TOKa W HANPSDKGHUS B IIEMH TIOCTOSIHHOTO TOKa MPH ITOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBLHBIX TPUOOPOB.

3nakoMcTBO ¢ nudpoBoil maboparopueii no ¢usmke. [Ipumepsr u3mMepeHust GUNIECKUX
BEJIMYUH MIPU MOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBmwkeHue. OTHOCUTENBHOCTh MEXaHWYECKOro aBmkeHus. Cucrema
OoTCcU€Ta.

[Ipsimas u oOpaTHast 3a1a9M MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOYKH, €r0 NPOEKIHWH Ha OCH CHCTEMBl KOOpJIUHAT.
Tpaexropus.

[lepemenienue, cKOpocTh (CpedHsisi CKOpPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUuaIbHOM TOUYKH, UX MPOEKIIMU HA OCH CUCTeMbl kKoopAuHaT. CloXKeHHE TEepPeMEIIeHU 1
CJIO)KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEMHOE NBM)XKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS U MyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpaduKu.

CBoOoaHoe mazeHue. YCKopeHue CBOOOTHOTO majeHus. JIBuxeHue Tena, OpOIIEHHOTO
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTU U YCKOPEHHS MaTepUAIbHON TOUKH
OT BPEMEHH U UX IpapuKu.

KpuBonuneiinoe npmwxkeHue. J[BikeHue MaTepuanbHONH TOUKH 1O OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m wactora oOpamienus. LlenTpocTpemurtensHoe (HOpMalbHOE),
KacaTenbHOe (TaHTeHIIMATBHOE) U TTOJTHOE YCKOPEHUE MaTepUAIbHON TOUYKH.

TexHudeckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOIECCHI: CHHJAOMETP, JABUKCHUE
CHapsIOB, LICTIHBIE, IIeCTepEHYATIC U PEMEHHBIE MTepeIaul, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Monens cucTeMbl 0TCUYETA, MILTIOCTPALHNS KHHEMAaTHIECKUX XapaKTePUCTUK TBUKECHHUS.

Croco05bI MccaeI0BaHus IBUKEHHUIA.

Nnnroctpanus npeneasHoro nepexoaa U “3MepeHre MrHOBEHHON CKOPOCTH.

[IpeobOpazoBanue NBMKEHHUI C HCTIOIB30BAHINEM MEXaHH3MOB.

[Tanenue Ten B BO3AYXE U B pa3pe’KEHHOM IPOCTPAHCTBE.

Ha6mronenue aBuxeHus Tema, OpOIEeHHOTO 0T YTIIOM K TOPU30HTY ¥ TOPH30HTAIBHO.

HampaBrienue ckOpoCTH MpH ABMKEHUU IO OKPYKHOCTH.

[IpeobGpazoBanme yriioBoW CKOPOCTH B PEAYKTOPE.



CpaBHeHue myTel, TPAEKTOPUM, CKOPOCTEH IBHUKEHMSI OJHOTO U TOTrO € Tela B pa3HbIX
cucTeMax OTCUYETa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomoi, npaxmukym.

N3yueHre HepaBHOMEPHOTO JIBUKEHHUSI C LIEJIBIO ONPEIETICHUS MTHOBEHHON CKOPOCTH.

WN3mepenne yckopeHuss TIpU MNPSAMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBJKEHHH 10
HaKJIOHHOM TJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU ITPU PABHOYCKOPEHHOM JIBUXKEHUH.

N3mepenue yckopeHusi CBOOOAHOTO NaieHus (PEKOMEHI0BAaHO MCIIONIb30BaHUE LIU(PPOBOI
naboparopun).

N3yyenue nBuxeHHs Tena, OpOIIEHHOTO rOpu30HTANIBHO. [IpoBepka rumoTessl 0 NpsaMoit
MPONOPIMOHATBHON 3aBUCUMOCTH MEXIY JAIBHOCTHIO MOJETA M HAYAJIbHON CKOPOCTHIO Tea.

N3yueHne nBUKEHUS TeJa M0 OKPYKHOCTHU C IOCTOSTHHOM MO MOAYJIIO CKOPOCTHIO.

UccnepoBanue 3aBUCUMOCTH Meproa OOpallieHnsi KOHUYECKOTO MasiTHUKA OT €T0
[apaMeTpoB.

Tema 2. /lunamuxa.

Ilepsoiii 3akoH HeroToHa. HEprmanbHbie cucTeMbl 0TcUéTa. [[pUHIIUIT OTHOCUTEIBHOCTH
lanunes. HenneprmanbHbie cUCTEMBI OTCUETA (OMIpEIeTICHUE, TPUMEPDI).

Macca Tena. Cuna. [IpuHumn cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 111 MaTepuaibHOW TOUKHU.

Tpertnii 3akoH HploTOHA 1J1s1 MarepuanbHbIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHHUS. DKBUBAJIEHTHOCTh TPABUTAIIMIOHHONW U MHEPTHOM MACCHI.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHS CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MMOBEPXHOCTHIO IIAHETHI W OT reorpaduueckoil mmpoThl. JIBMKCHHE HEOECHBIX Tl M HX
cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABHXKyIIerocsi ¢ yCKOpeHUEM.

Cuna tpenusa. Cyxoe TpeHue. Cuiia TpeHUs CKOJIbKEHUS M CUiIa TPEHHUS IOKOS.
Koaddunment tpenus. Cuiia CONMpOTUBIICHUS TIPU ABM)KCHUU Tella B KHIKOCTH WM Tase, e
3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHUS.

Hasnenue. 'mapocratuyeckoe panenne. Cuiia Apxumena.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKUE TMPOIECChl: MOAUIMIHUKH, JIBHKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

HaGnronenue aBukeHuUs TeJl B MHEPIIUATBHBIX M HEMHEPIUATBHBIX CUCTEMAaxX OTCUETA.

[IpuHUUIT OTHOCUTENBHOCTH.

Kadenne AByX MWIMHIPOB WJIM IIAPOB Pa3HON MACCHl C OJMHAKOBBIM YCKOPEHUEM
OTHOCUTEIIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOICUCTBYIOIIECH MPUITOKEHHBIX K TETY CHJI C IPOU3BEACHHUEM MACCHI Tesla
Ha €ro yCKOPeHUE B MHEPIUAIbHOM CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOSHUKAIOIIUX B PE3YJIbTaTe B3aUMOICHCTBUS TEII.

N3mepenne macc o B3auMOAEICTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOAbEME U MAJICHUU.

[HenTpoOE)KHBIE MEXAHU3MBI.

CpaBHeHME CUJT TPEHHUSI IOKOS, KAUEHUSI U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, nPAKMUKYM.

N3mepenue paBHOACHUCTBYIONIECH CUI TP IBHXKEHUU OpycKa MO HaKIIOHHON TUIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCHMOCTH BPEMEHHU JBUKEHUS OpyCKa MO HAKIOHHOW
MIJIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUX B MPYXXHHE U PE3UHOBOM
oOpasiie, oT ux AedopMaIuu.

N3yuenue 1BMIKEHUS CUCTEMBI Tell, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JNETKui OJIOK.



N3mepenue ko3 duinrieHTa TpeHUs MO BETUYHHE YTIOBOr0 KOd(P(GHUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnepoBanue nBmwkeHHsT Opycka 1O HAKJIOHHOM IUIOCKOCTHM C  TMEPEMEHHBIM
K02 puUIMEeHTOM TpEeHHUSL.

N3ydenue nBr>KeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOoe Teno. [locTymarensHoe W BpamaTenbHOE IBHKEHUE TBEPAOTO Tela.
MoOMEHT cuiibl OTHOCUTENBHO OCH BpamieHus. [lnedo cunbl. CioxxkeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTH Tena.

VYcnoBus paBHOBECHUS TBEPAOIO Tea.

YcToliunBoe, HEYCTOMYNBOE, O€3pa3TUIHOE PABHOBECHE.

TexHnueckue yCTpOHCTBA U TEXHOJOTMYECKUE MPOLECChl: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, pel€Tyarble KOHCTPYKLIHH.

Hemoncmpayuu.

VYcioBus paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

UccnenoBanue ycnoBuil paBHOBECHUS TBEPAOIO Tela, UMEIOLIETO OCh BPALICHUS.

KoHcTpynpoBanne KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3yueHne ycTOMUMBOCTH TBEPAOTO TEJA, UMEIOLIETO IIJI0MIAb OMOPHI.

Tema 4. 3akonvl coxpanenus 6 mexanuxe.

NmMnynsc maTepuanbHOM TOYKH, CUCTEMbl MaTepuaibHbIX ToueK. LleHTp mMacc cucTemsl
MaTepHaIbHbIX TOYEK. Teopema 0 IBMKEHUHU LIEHTPa Macc.

NmMiynbe cuibl 1 M1BMEHEHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHUs UMITyJbCa.

PeakTuBHOE 1BHKEHUE.

MomeHT ummynbca MarepuainbHOM TOukM. [IpencraBieHuMe O COXpaHEHHH MOMEHTa
HMITYJIbCA B EHTPAJIbHBIX MOJIAX.

PabGoTa cunel Ha ManoM W Ha KOHEYHOM TmepemenieHuu. ['padudeckoe mpencrabiieHne
paboThI CUITBIL.

MonIHOCTh CHIIBL.

Kunetrnueckast sHeprus maTepuanbHOW TO4uku. TeopeMa 00 M3MEHEHHHM KHHETUYECKOM
SHEPrUY MATEPHATBHON TOUKH.

[loTeHuumaneHble U HeMOTEHUUANbHBIE cWibl. [loTeHnuanbHas >Heprus. [lorennunanbHas
SHepTusi yrpyro neGopmMupoBaHHOM NpykUHBL. [loTeHIMaNbHAS SHEPrUs Tella B OJHOPOIHOM
rpaBUTALMOHHOM moJie. lloTeHunanbHas 3HEprust Tejla B rpaBUTALlMOHHOM I10JI€ OJHOPOJHOIO
mapa (BHyTpH U BHe mapa). Bropas kocMuueckasi CKOpocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIUATBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOW SHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW YHEPTHUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymum s WACAIbHON KUJIKOCTH Kak CJEACTBHE 3aKOHA COXPAaHECHUS
MEXaHUYECKOM dHEPTHUH.

TexHuyeckue ycTpoNCTBa M TEXHOJOTHMYECKHUE MPOILIECCHI: ABHKEHUE PAKET, BOJOMET,
KOMEP, MPYKUHHBINA MUCTONET, TUPOCKOT, (PUTypHOE KaTaHWE HAa KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE IBMKEHUE.

H3mMepeHre MOIHOCTH CUIIBL.

N3menenne sHEpryuu Tena Mpu COBEPIICHUN PabOTHI.

B3aumHble npeBpallieHUsT KUHETUYECKOW M NMOTEHLHMAJIbHOM SHEPrud NpU JAECHCTBUU HA
TEJIO CUJIbI TSIKECTHU U CHJIbI YIIPYTOCTH.



CoxpaHeHue SHepruy Ipu CBOOOTHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopruvie padomul, RPAKMUKYM.

N3mepenne umnyiibca Tena o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOZEIHN 3JIEKTPOMOOUIISE M MOIITHOCTH CUJIBI TSTH.

CpaBHEeHHE U3MEHEHMSI UMITYJIbCA TENIA C UMITYJIbCOM CUJIBL.

HccnenoBanue cCOXpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBUH.

N3mepenne KNHEeTUYECKOW SHEPIUH TeJla 110 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHS TOTEHIIMAIbHOM SHEPTUU NPYKUHBI C paOOTOM CUJIBI TPEHUS.

Onpenenenne padOThl CUIIBI TPEHUS IIPU IBUYKEHUH TeJla 110 HAKJIOHHOM IJIOCKOCTH.

Paszgea 3. MoJsiekyasipaasi (pM3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOTL meopuu.

OCHOBHBIE TIOJIOKEHUS MOJICKYJIsIpHO-KuHeTHYeckorn Tteopun (MKT), ux ombiTHOE
obocuoBanue. uddys3us. bpoyHOBCKOe ABMKEHHE. XapaKTep JBIKEHHUS W B3aHMMOJCHCTBUS
YacTull BemecTBa. Mojienn CTpoeHUs T'a30B, )KUIKOCTEH U TBEPABIX TN U 00BICHEHUE CBONCTB
BEILIECTBA HA OCHOBE ASTUX Mojeiei. Macca u pa3mepsl Mosiekysn (aromoB). KommuecTBo
Bewtecta. [loctostHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u cnocoObl €€ m3mepenus. lllkama temneparyp
Llenbcus.

Mopenp uacabHOrO Ta3a B MOJIEKYJSIPHO-KMHETMYECKOM TEOpHUM: YAaCTHIBI Tras3a
JBUKYTCSl XAOTUYECKU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcoioTHas Temmeparypa
(mkana temmeparyp KensBuna). 3akon J[lanbrona. WM3omporeccsl B HaeadbHOM Taze ¢
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacTaBieHue U30IPOLECCOB: U30TEPMA,
n30xopa, u3obapa.

CBsi3pb MEXIy /JaBJI€HUEM U CpeAHEW KHHETHYECKOW DSHEpPruel IMOCTyNaTelbHOIo
TEIUIOBOTO JIBMKEHUS MOJIEKYJ UAEaJbHOr0 Ta3a (OCHOBHOE YpaBHEHHE MOJEKYJISPHO-
KMHETUYECKOM TEOpUH UAEATIBHOIO ra3a).

CBs3b  aOCONIOTHOW TeMmIepaTypbl TEpPMOJMHAMHMUYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOM SHEpruei MocTynareabHOro TEII0OBOTO ABMKEHHUS €€ YacTHll.

TexHuueckue yCTpOHCTBA M TEXHOJOTHYECKUE IPOLECCH: TEPMOMETp, Oapomerp,
ITOJIyYEHNE HAHOMAaTEPHAIIOB.

Jemoncmpayuu.

Monenu 1BUKEHUS 4aCTUI BEIIECTBA.

Monens OpOyHOBCKOTO JIBHXKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xxuakocreit.

Mogens onbita llTepHa.

[IpuTsikeHre MONEKyI.

Mopenn KpUCTAIIMYECKUX PEIIETOK.

HabntoneHue u uccineoBaHue U30IMPOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, nPAKMUKYM.

HccnenoBanue mporecca yCcTaHOBJICHHS TEIIOBOIO PaBHOBECHS IIPU TETIJIOOOMEHE MEXTy
ropsi4eil U XOJIOJHON BOJOM.

N3ydenune U30TepMUYECKOro Iporiecca (PeKOMEH0BaHO UCTIOIb30BaHUE IIU(PPOBOI
nabopaTopun).

N3yueHne n30X0OpHOro nporecca.

N3yuenne nzobapHOro mpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamura. Tennoevie mawiumbl.

TepMoauHamMuyeckas (TH) cHucTema. 3ajaHye  BHEUIHUX  YCIIOBUU IS
TEpMOJAMHAMUYECKON cHcTeMbl. BHenHue u BHyTpeHHHME mNapamerpsl. [lapamerpsl



TEPMOAVMHAMMUYECKON CHUCTEMBI KaK CpPEJHHE 3HAUECHUs BEJIMYMH, ONUCBIBAIOIINX €€ COCTOSIHHUE
Ha MUKPOCKOITUYECKOM YPOBHE.

Hynepoe Hauano TepMoanHaMuki. CaMONpOU3BOJIbHAS peaKcalus TEPMOJUHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mognens uzpeanbHOro raza B TEPMOJMHAMUKE — CHCTEMa YpaBHEHMH: YypaBHEHHE
MenaeneeBa—Kianeiipona u BbIpaXX€HHUE JII BHYTPEHHEW >HEPruu. Y CJIOBUS NMPUMEHHUMOCTH
9TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTUll, BBICOKHE TeMIeEparypbl. BelpaxeHue ais
BHYTpPEHHEH SHEPTHH OJHOATOMHOI'O HI€aJIbHOTrO ra3a.

KBa3ucraTnueckue 1 HeCTaTUYECKHE ITPOLIECCHI.

DnemeHtapHas paboTa B TepMOAMHAMUKE. Brruncienue paboTsl 1o rpaduky mnpoiecca Ha
pV-auarpamme.

Tennonepenaua kak crnoco0 HU3MEHEHUsS BHYTPEHHEH OHHEPruM TEepMOIMHAMUYECKOU
cucTeMbl 6e3 coBepIieHus: padoTel. KOHBEKIMS, TEIIIONPOBOIHOCTD, H3ITyUCHHE.

KonunuectBo Temnotsl. TemnmoéMmkocTh Tenma. YaenbHas W MOJIApHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHEeHHE Maliepa. YenbHas TeIUIOTa cropaHus TomumBa. Pacdé€r konmuectBa
TEIUIOTHI MpH Teronepenaye. [Tonstue 06 annabaTtHoM mporiecce.

[lepBhiii 3akOH TepMoaMHAMUKU. BHyTpeHHss 3Heprusa. KonndecTBo Temnorsl U paboTa
KaK Mepbl U3MEHEHHsI BHYTPEHHEH SHEPTUU TEPMOJIUHAMUYECKONH CUCTEMBI.

Bropoil 3akoH TepMOAMHAMHUKHM JUIsl PABHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIMHAMHUYECKON CHUCTEMBbl MPOXOIUT EAMHCTBEHHAsl aauadata.
AOcoitoTHas TeMIiepaTypa.

Bropoii 3akoH TepMOIMHAMUKH JJIs HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO IMEpPEeNaTh
TEIUIOTY OT OoJiee XOJIOJHOTO Telna K Oosee Harperomy Oe3 kommerncanuu (Kmaysmyc).
HeoOpatuMocTh IpUPOIHBIX TPOIECCOB.

[Tpuniune! gerictBus TeroBbix MamuH. KT/,

Makcumansnoe 3nauenune KIIJ. [ukn Kapno.

DKOJIOTMYECKHE aCMEKThl MCIOIb30BaHUS TEIUIOBBIX JBHUrateseil. TemnoBoe 3arpsi3HeHue
OKpYKaroIEe Cpeibl.

TexHuyeckue ycTpoiicTBa M TEXHOJOIMUECKHE MPOLECCHI: XOJOAWIBHUK, KOHAULIMOHED,
IU3elIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA, TOIMYyYEeHUE CBEPXHU3KHX
TeMIlepaTyp, YTHIM3AIMs «TEIJIOBBIX» OTXOJOB C HCIIOJIb30BAaHMEM TEIJIOBOIO Hacoca,
YTHIN3aLUS OMOOPTaHNYECKOTO TOITUBA AJIsl BRIPAOOTKH «TETIOBOM» M SJEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmnepaTypsl IpU ainadaTHUECKOM PaCIIMpPEHUH.

BosaymHoe oruuso.

CpaBHEeHHE yAEIBHBIX TEMNIOEMKOCTEN BELIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH YHEPTUH.

HccnenoBanue aanabaTHOro mnporecca.

KomMmmbroTepHbie MOJI€/IM TETIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

N3mepenne yienpHON TEMIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BEIIECTBA.

Hccnenoanue aquabaTHoro npoiiecca.

N3yueHne B3aMMOCBSA3U HHEPTUU MEKMOJIEKYJSIPHOTO B3aUMOCIHCTBUSA U TEMIIEpaTyphl
KUIICHUS >KUIKOCTEMN.

Tema 3. Azpecamnvie cocmoanun eeugecmea. Pazoevie nepexoosl.

[TapooOpazoBanne u KoHAeHcarus. Vcnmapenwme wu kumeHue. YaenpHas TemuioTa
napooOpazoBaHMUsL.

Haceiiennsle ¥ HeHachllleHHbIE Mapbl. KadecTBeHHas 3aBUCHUMOCTb IIJIOTHOCTH U
JIABJICHHUS HACBIIICHHOTO Mapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00bhEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTh TeMIIepaTypbl KUIEHUsSI OT JAaBJIEHUS B )KUIKOCTH.



BrnaxxHocTs Bo3myxa. AGCONIOTHAS M OTHOCUTEINIbHAS BIAYKHOCTb.

Tépnoe teno. Kpucrammueckue u amopdHbie Tella. AHH30TPOIHUS CBOMCTB KPUCTAILIIOB.
[TnaBnenue u KpucTau3anys. Y aeiabHas Temora miasneHus. CyOaumarnus.

Hedbopmarmu tBEpmoro Tena. Pactskenue m cxkarue. Cosur. Moayne FOnra. Ilpenen
ynpyrux aedopmaruii.

TemnoBoe pacuupenue KUAKOCTEH U TBEPABIX Tes, 00BEMHOE U JIMHEHHOE pacIIupeHHe.
AHrapMOHHM3M TEIIOBBIX KOJEOAHMH YaCTHUIl BEIIECTBA KAaK IPUYMHA TEIJIOBOI'O PACUIMPEHUs
Tel (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpaszoBanue 3uepruu B (pa30BbIX Mepexoiax.

VYpaBHeHHe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsmKeHUE. KoaddummeHT moBepXHOCTHOrO HATsHKeHUs. KanwspHabie
siBiIeHUs. J[aBlieHHe 1O HICKPUBIEHHON MOBEPXHOCTHIO KUAKOCTH. Dopmyia Jlanaca.

TexHuyeckue ycTpoilcTBA U TEXHOJOTMYECKUE IPOLECCHI: KHUJIKHE KPUCTAJUIBI,
COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TennoBoe pacuupeHnue.

CBolicTBa HACBIIIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JJaBJICHUU.

W3mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OnBITHI ¢ MBUIBHBIMU TIJIEHKAMH.

CmaunBaHue.

Kanunnsapuele saBnenus.

Moieny HEeHbIOTOHOBCKOM KUIAKOCTH.

CriocoOsl U3MepeHus BIaKHOCTH.

WccnenoBanue HarpeBaHus U MJIaBICHUS KPUCTAJIIMUYECKOIO BEIIECTBA.

Buapr nedopmarimii.

HaGmrotenne Maneix 1edopMarimid.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3mepenue yaenbpHON TENIOThI IUIAaBICHMS JIbJA.

N3yuyeHne CBONCTB HACBIICHHBIX IAPOB.

N3mepeHue abCoMOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MAacChl TApOB B IOMEIIEHUH.

N3mepenne kordduireHTa TOBEPXHOCTHOTO HATSKEHUSI.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH iepopMaliii pe3MHOBOr0 o0pa3la OT MPUIOKEHHON K HEMY
CHJIBI.

Pasjnen 4. DnekTpoauHaMuka.

Tema 1. Dnekmpuueckoe noe.

OnexTpu3anus Tel U e€ MPOSIBICHUS. JJNEeKTpUdYecKuil 3apsan. /IBa BUa 3JIEKTPUUECKUX
3apsnoB. IIpOBOIHUKM, IMANEKTPUKM M MOJYHPOBOJHUKH. JJIEMEHTApHBIA DJJIEKTPUUECKUN
3apsa. 3aKOH COXPaHEHUs AIEKTPUIECKOTO 3apsa.

Bsaumonericteue 3apanoB. Toueunsle 3apsasl. 3akoH Kyiona.

Onektpruyeckoe noJie. Ero nelcTBue Ha 3J€KTpUIECKUE 3apsi/Ibl.

Hanpsok€Hnocts anektpuueckoro mois. IlpoOuenid 3apsa. JIMHUM HanpsHykEHHOCTH
3NEKTPUUECKOTO N0JIA. OTHOPOIHOE HIIEKTPUUYECKOE TTOJIE.

IToTeHIMaTBHOCTD 3JEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB U HaIPSHKEHHUE.
[lorenumanpHass  2Heprust  3apsiia B DJIEKTPOCTaTUUYECKOM  IIOJIE. [Torenunan
ANEKTPOCTATUYECKOTO MOois. CBSA3b HANpPsDKEHHOCTH MOJIE UM Pa3sHOCTU TOTEHLUUAIOB IS
ANEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOJHOTO, TaK U HEOJTHOPOAHOTO).

[TpuHIMI Cyneprno3uuy dJIEKTPUUECKUX MOIEH.



[Tone ToueuHoro 3apspa. Ilome paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMepHO
3apsOKEHHOTO 10 00BhEMy mmiapa. Ilome paBHOMEpPHO 3apsOKEHHOW OCCKOHEYHOM IIJIOCKOCTH.
Kapruns! nMHUN HaNPsKEHHOCTH 3TUX MOJIEH UM SKBUIIOTEHIUAIIBHBIX IIOBEPXHOCTEH.

IIpoBOAHMKY B 2JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PABHOBECUS 3apsiIOB.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM T10JIe. JIMdIeKTpryecKas MpOHUIAEMOCTh BEIIECTBA.

Konpnencarop. DOneKTpoEMKOCTh  KOHJEHCATopa. DneKTpOoEMKOCTh  IJIOCKOTO
KOHJIEHCATOopa.

[lapannensHoe  coenuHeHue  KoHaeHcatopoB.  [locienoBarensHOoe — COeqUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKeHHOT0 KOHIEHCATOopa.

JIBr>keHUE 3apsHKEHHOM YaCTULBI B OAHOPOIHOM 3JIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKHE IMPOIECCHI: 3JEKTPOCKOI, SJIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE HIIEKTPOIPUOOPOB, KOHJCHCATOPHI, TeHepaTop Ban ne
I'paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ACHCTBUS SIEKTPOMETPA.

DNEKTPUUECKOE M0JI€ 3apsSKEHHBIX LIAPUKOB.

DIEKTPUUECKOE MOJIE ABYX 3aPsKEHHBIX TUIACTHH.

Mopenb anexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKY B 3JIEKTPHUUECKOM TIOJIE.

DneKTpocTaTUYeCKas 3allnuTa.

YCTpoicTBO U AeiicTBHE KOHIEHCATOPA MOCTOSHHOM U IEPEMEHHOI EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOMAAW  IJIACTHH,
PacCTOSHUS MEXy HUMU U JUIIEKTPHUIECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOro oIS 3apsKEHHOT0 KOHAEHCAaTOopa.

3apsiaka U pazpsiaKa KOHAeHcaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnwvie pabomoi, npaxmukym.

OreHka CH B3aUMOICUCTBUS 3apSKEHHBIX TEI.

Habuntoienue npeBpalilieHns SHEPTrUM 3apsyKEHHOr0 KOHAEHCATOpa B SHEPTUI0 U3JIyUYEHUS
CBETOJUO/I.

N3ydenue nporekaHus TOKa B LIETH, COAepkKallel KOHAEHCATOpP.

Pacmipenenenrie  pa3HOCTH TOTEHUMANOB (HANpSOKEHHS) TPH  MOCIEAOBATEILHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHICHCATOPA YEPE3 PE3UCTOP.

Tema 2. I[Tocmoannwlit 31eKmMpudecKuil mox.

Cuna Toka. [TocTosHHBIN TOK.

VYcnoBus CyIIeCTBOBAaHUS IOCTOSHHOTO AJIEKTPUYECKOrO0 TOKa. VICTOUHHMKHM TOKa.
Hanpsoxenne U u 3JIC &.

3axon OMa /1J1s yyacTKa LelH.

ONEKTPUUYECKOE  CONPOTUBJIEHHE.  3aBUCHUMOCTb  CONPOTHUBIEHUS  OJHOPOIHOIO
MPOBOJHMKA OT €ro JUIMHBI W IJIOLIAAM TONEPEYHOTOo CeYEeHMs. Y IeJIbHOE CONpPOTUBIICHHE
BELIECTBA.

[locnenoBarenbHOe, NapauieIbHOE, CMENIAHHOE COEIUHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTprueckux 1eneit. [Ipasuna Kupxroda.

Pa6ora snextpuueckoro Toka. 3akon Jlxxoyns—JIenna.

MOoUHOCTb IEKTPUYECKOr0 TOKA. TernnoBas MOIHOCTb, BbIIEIsEMas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBICHUE MCTOYHMKA TOKa. 3akoH OMa Wi TOJHOMN
(3aMKHYTOI) 3JIEKTpUUECKOH 1eny. MolHOCTh ncTouyHMKa Toka. KopoTkoe 3aMbIkaHUeE.

Konzgencarop B 11enu ocTOSHHOTO TOKA.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: AMIIEPMETP, BOJBTMETP,
peocTar, CYETUMK AEKTPUIECKON SIHEPTUN.



Jemoncmpayuu.

N3mepenue cuiibl TOKa U HaPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT HAIPSKEHUS Ul pE3UCTOPA, JTaMIIbI
HaKaJUBaHUS U CBETOANO/IA.

3aBUCUMOCTb CONPOTHUBIICHUSI LUIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IJIOLIAAH
MOTIEPEYHOr0 CEUYEHHUs U MaTepuaa.

HccnenoBanne 3aBUCHUMOCTH CHJIBI  TOKa OT COINPOTHUBIEHUS IIPU IOCTOSTHHOM
HaMpsHKEHUU.

[Ipsimoe u3mepenne D/IC. KopoTkoe 3aMblkaHu€ TajJbBaHUYECKOI'O AJIEMEHTA U OLICHKA
BHYTPEHHETO COMPOTUBIICHUSI.

CriocoObl coequHEeHNsT ICTOYHUKOB Toka, D/1C OaTapeii.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXK/Y MOJIOCAMU UCTOYHHKA TOKA OT CHJIBI TOKa
B LIEIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi, npaKmuKym.

HccnenoBanue cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaensHOT0 CONPOTUBICHUS TPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAaKaJIMBaHUS.

YBenuueHue npesena u3MepeHus amrnepmeTpa (BoJIbTMETPA).

N3mepenue D/IC v BHyTpEHHET 0 COIIPOTUBIIEHHUSI UCTOUHHKA TOKA.

Uccnenosanue 3aBucumoctu J/IC ranpBaHUYECKOT0 3JIEMEHTa OT BpEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXK/Y MOJTIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKA
B LIEIIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIIIHOCTH UCTOYHUKA TOKA OT CHUIIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuueckas MPOBOJAUMOCTh pPAa3JIMYHBIX BEIHIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  COINPOTHUBIIEHUS  METaNIOB  OT  TEeMIIEpaTyphl.
CBepXnpoBOIUMOCTb.

DnexTpuueckui TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

ITonynpoBonnuku. CoOCTBEHHass W MpHUMECHas IPOBOAMMOCTb TMOJIYHPOBOJIHUKOB.
CgoiicTBa p—n-nepexoa. IloxynpoBogHHKOBBIE TPUOOPHI.

ONEKTPUUECKUN TOK B JJIEKTPOIMTAX. JJIEKTPOJUTUYECKAS JUCCOLUALUA. DIEKTPOIH3.
3axonbl Dapazes Ui AIEKTPOIIN3A.

OnexTpuueckuid TOK B ra3ax. CaMOCTOSTENBHBIN W HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUITBI caMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuyeckue yCTpOHCTBA W NPAKTHYECKOE IPUMEHEHHUE: TIa30pa3psaHble JIAMIIbI,
ANEKTPOHHO-Ty4YeBasi TpyOKa, MOIYNpPOBOAHUKOBBIE NMPUOOPHI: AMOA, TPAaH3UCTOP, (POTOAUOM,
CBETO/MO/, TajlbBaHMWKA, paUHUPOBAHME MEJIW, BBIIUIABKA ATIOMMHHUA, DJIEKTPOHHAs
MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIIEHUS METAJVIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbl anekTposnza dapanes.

HckpoBoii pa3ps 1 IPOBOJUMOCTb BO3yXa.

CpaBHeHHE TPOBOIMMOCTH METAIIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomoi, npaxmukym.

Habmronenue snexkrpoiusa.

W3mepenue 3apsia 0JHOBaJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHHSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJNIBT-aMIIEPHON XapaKTEPUCTUKH TMO/IA.



Pu3nyecKHuil MPAKTUKYM.

CriocoObl n3MepeHus GU3NYECKUX BEIMUYMH C MCIIOJIb30BAaHHEM AHAIOTOBBIX U HU(PPOBBIX
MU3MEPUTENIBHBIX MNPUOOPOB W  KOMIBIOTEPHBIX JIATYMKOBBIX CHCTEM. AOCONIOTHBIE H
OTHOCUTEJIbHBIE  MOTPEIIHOCTH  M3MEpeHMH  ¢u3nmyeckux BenauuuH. OneHka TIpaHMUIL
IIOIPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUHM, MCCIEIOBAaHUN 3aBUCHMOCTEHl  (hU3HUYECKHX
BEJIMYMH, MPOBEPKa MPEIJIOKEHHBIX THIIOTE3 (BBIOOp M3 paldoT, ONMMCAHHBIX B TEMATUYECKHX
paszzaenax «Y4eHU4eCKUi 3KCIIEPUMEHT, J1JaO0paTOpHbIE pabOThI, IPAKTUKYM).

MexnpeamerHbie CBA3H.

N3yuenune kypca ¢usuku yriay6iénHoro ypoBHs B 10 kiacce ocyuiecTBisercs ¢ yu4éToM
COJZIepKATENbHBIX MEXKIPEIMETHBIX CBS3€l C KypcaMd MaTeMaTHKH, OWOJIOTWH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nonamus, c6A3aHHbIE C USYUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
SBJICHUE, Hay4HbIM (akT, rumoresa, (u3nueckas BEIWYMHA, 3aKOH, TEOpHsl, HaAOIIOICHUE,
JKCIIEPUMEHT, MOJAECIMPOBAHNE, MOJEIIb, U3MEPEHHUE, IIOTPEIIHOCTH U3MEPEHHUN, H3MEPUTEIIbHBIC
puOopsI, UdpoBas 1adopaTopusl.

Mamemamuka: peunieHue CcUCTeMbl YypaBHeHUH. JlmHelHas ¢yHkumsa, mapabona,
runepOoa, ux rpaduku u cpoiictsa. TpuroHomerpuieckue GyHKIUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO. BEKTOphl M HX INPOEKUHH HA OCH
KOOpPJUHAT, CJI0KEHUE BEKTOPOB.

Buonozusa: vexannveckoe JBIKEHUE B )KUBOH mpupoje, auddysus, ocMoc, TeIIooOMeH
KUBBIX  OpPraHM3MOB, TEILUIOBOE  3arps3HEHUE  OKpYXaroule  cpensl,  yTUIM3aLus
OMOOPTraHMYECKOT0 TOIIMBA JJIsi BHIPAOOTKH «TEIIOBOW» M AJIEKTPOIHEPTUH, IMOBEPXHOCTHOE
HaTSHKCHHME U KallWJUIAPHBIE SIBJICHUSI B IPUPOAE, DIEKTPUUECKUE SIBJICHUS B )KMBOW IIPUPOJIE.

Xumua: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasl Macca, IOJy4YEeHUE HAaHOMATEPUAJIOB, TEIIOBBIE CBOMCTBA TBEPABIX T, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbL, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AIIEKTPOJIUTHUYECKAs
JUcCcoLUanys, rajlbBaHUKA, JJIEKTPOHHAST MUKPOCKOIIHSL.

TI'eozpaghua: BnaxxHOCTHh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozusa: npeodbpa3zoBaHue ABHKEHHUN € UCTIOIb30BAaHHUEM MEXaHU3MOB, YUET CyXOro U
KHUJKOTO TPEHHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIMHM (KPOHIITEHH, peuéryaThie
KOHCTPYKIIMH), UCII0JIb30BaHUE 3aKOHOB COXPAaHEHMsI MEXaHUKH B TeXHUKE (TMPOCKOI, BOJOMET
U Jpyrue), JBUTAaTelb BHYTPEHHEro CropaHus, mnapoBasi TypOWHa, OBITOBON XOJOIMJIbHUK,
KOHIUIIMOHEP, TEXHOJOTMU IIOJY4YEHHs COBPEMEHHBIX MAaTepHajoB, B TOM 4YHCIE
HAaHOMAaTepUaAJIOB, W  HAHOTEXHOJIOTMM,  JJIEKTPOCTATUYECKas  3alllATa,  3a3€MJICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JaMIIbl, OJTYIIPOBOIHUKOBBIE PHOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JnekTpoauHAMHUKA.

Tema 4. Macnummnoe nose.

B3anmopnencTere MOCTOSIHHBIX MAarHUTOB M IPOBOJAHUKOB C TOKOM. MarHutHOe IIOJIE.
Bekrop marautHON MHAYKIMH. [[pHHIMTI Cyneprno3uiyy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
MHIYKIWH.

MarautHoe 1oje IPOBOJHHKA C TOKOM (IPSMOrO MPOBOJHHUKA, KAaTyIIKHM M KPYTOBOIO
BUTKa). OmbIT Dpcrena.

Cuna Amriepa, e€ HarpaBJIeHHE U MOTYJIb.

Cuna JlopeHna, e€ HampaBieHHE WM MOXyJb. J[BH)KeHUE 3apsHKEHHOW YacTUIBl B
OJIHOPOIHOM MarHuTHoM mnose. Pabora cuiibl Jlopenna.

MarnutHoe nozue B Bemecrse. DeppoMarHeTuky, napa- U JMaMarHeTUKH.



TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHME NPOLECCH: MPUMEHEHHE MOCTOSIHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTpOJABHUraTesb SKoOu, yCKOpUTenu
3J€MEHTapHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nwHWMIA WHAYKOHWM MarHATHOTO TIOJI TIOJIOCOBOTO U TOIKOBOOOPA3HOTO
MTOCTOSIHHBIX MarHUTOB.

Kaptuna nuHuil MarHuTHOM MHIYKIMU MOJIsL IJTMHHOTO MPSMOT0 MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHa Ha HOHBI AIEKTPOIIUTA.

Habuntoienue nBr>keHus My4yka 3JIEKTPOHOB B MAarHUTHOM II0JIE.

[TpuHIMN AeHicTBUS 3JIEKTPOU3ZMEPUTEIHHOTO MPHOOpPA MATHUTOIIEKTPHUIECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

HccnenoBanue MarHUTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONUCTB (heppoOMarHeTUKOB.

UccnenoBanue neiicTBUS TOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amiepa.

N3yuenue 3aBUCMMOCTH CHIIBI AMITepa OT CHJIBI TOKA.

OrnpeneneHre MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUs CUJIbl AMIIepa.

Tema 5. InekmpomazHumnan uHOYKyu.

SIBneHue HNeKTpOMArHUTHOM MHAYKUWU. [loTOk BekTOpa MarHuTHOM MHAYKUuU. D/C
WHIYyKUUHA. 3aKOH S3JIEKTPOMAarHuTHoM MHAYKIuH Dapanes. BuxpeBoe sieKTpuueckoe IMoJe.
Toku dyko.

OJ1C uHAYKIIMK B TPOBOJHUKE, IBIKYIIEMCS B OJTHOPOIHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenna.

NunyktuBHocTh. Karymika HWHAYKTUBHOCTH B I1I€NIM TIOCTOSHHOTO TOKa. SIBieHue
camonnaykiuu. 3J1C caMonHyKIUN.

DHeprusi MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHudeckue yCTpPOWCTBA M TEXHOJOTHYECKHME TMPOIECChl: HWHAYKIIMOHHAS TIeYb,
COJICHOM]I, 3alIUTa OT JNEKTPU3ALNU TeJ NPU JIBUKEHUH B MATHUTHOM T10JIe 3€MIIU.

Hemoncmpayuu.

Habmtoienue siBleHus 2IeKTPOMArHUTHOW UHAYKIIHH.

Uccnenosanme 3asucumoctd DJ[C MHAYKIMM OT CKOPOCTH U3MEHEHHUS MarHUTHOTO
MOTOKA.

IIpaBuio Jlenna.

[Tagenne MarauTa B aTlOMUHUEBOM (MeqHOMN) TpyOe.

SBnenne caMOMHIYKITUH.

Uccnenoanue 3apucumoctu I{C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B
LeMH.

Yuenuueckuii sxcnepumenm, nabopamopnwvie padomoi, npaxmuKym.

UccnenoBanue sSBIEHUS dIEKTPOMArHUTHON WHIYKITHH.

Onpenenenre UHAYKIIUMM BUXPEBOTO MarHUTHOTO MOJIS.

UccnenoBanue siBIEHNS CAMOWHTYKIIUH.

COopka MoIeJH AIEKTPOMArHUTHOTO TeHEPATOPa.

Paznen 5. Kosie6anus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Komnebarennuas cucrema. CBOOOIHBIE KOJIEOAHNS.

lapmonnueckue konebanus. KuHemaTudeckoe U JWHAMHUYECKOE  OMHCAHHE.
DHEpPreTU4YecKoe  ONHUCaHWe (3aKOH  COXPAaHEHWS  MEXaHWMYeCKOW dSHepruu). BwiBoa



JMHAMUYECKOTO ONHMCAaHUS TapMOHUYECKUX KOJeOaHMH M3 HX DHEPreTH4ecKoro u
KMHEMAaTU4YECKOTO ONTUCAHUSI.

Amiumatyna u (aza konebanuid. CBsA3b aMIUIUTY/bI KOJICOAHUN MCXOTHOW BEJIWYHMHBI C
aMIUIUTY1aMU KoJieOaHu# €€ CKOPOCTU U YCKOPEHHUSI.

[lepuon n yacrora konebGanuii. [leproa ManbIx cBOOOAHBIX KOJIEOAHUH MAaTEeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHUIA IPYKUHHOTO MAasTHUKA.

[lonatne o 3aryxaroumx KkojeOaHusXx. BoiHyxkaeHHsle Konebanusi. Peszonanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BUJl pe30HAHCHOW KpUBOU. ABTOKOJICOAHMS.

TexHudyeckue ycTpoHCTBa M TEXHOJOTMYECKHE MPOLIECCHI: METPOHOM, Yachl, KauyelH,
My3bIKaJIbHbIE HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOIO IBHKEHUS.

Habnronenne He3aBUCUMOCTH MEPHOIa MaJIbIX KOJIeOaHHid Tpy3a HAa HUTH OT aMILTUTYIbI.

HccnenoBanue 3aTyxaromux KoueOaHUil U 3aBUCUMOCTH M€pHOa CBOOOIHBIX KOoeOaHUM
OT CONPOTHUBJICHUS.

HccnenoBanue koneGaHuil rpy3a Ha MacCUBHOUM MpPYXHUHE C IENbI0 (HOPMUPOBAHUS
IIpe/ICTaBICHUI 00 UealbHON MOJENIN MIPYKUHHOIO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU MPU KOoIeOaHUIX rpy3a Ha MpPYy>KUHE.

UccnenoBanue BHIHYKIEHHBIX KOJIEOaHUH.

Habmonenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnwvie pabomoi, npaxmukym.

N3mepenue nepuojia cBOOOIHBIX KOJI€OaHUI HUTSHOTO U MIPYKUHHOT'O MasSTHUKOB.

W3ydenue 3aKOHOB JIBUKEHUS TeJla B X0JIe KOJIeOaHW Ha yIpyroM IOJBECE.

N3yueHue NBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTHH B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY bl 3aTyXaIOMIUX KOJICOAHUH.

UccnenoBanue BRIHYKIEHHBIX KOJICOaHUH.

Tema 2. InekmpomazHummusle Konebanus.

Koneb6atenbuspiii koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHHOM
KonebarenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYJIIBl 3apsiia KOHJIEHCATOpa C
aMIUIUTY/I0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B U/I€ATBHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxamoomue 3JeKTPOMarHuTHbE KojeOaHus. BbIHYXIEHHBbIE 3JIEKTPOMAarHUTHBIE
KoJeOaHusl.

[lepemenHbIii TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIUTYJIHOE M JIEHCTBYIOIIEE
3HAUEHHUE CHJIbI TOKA M HAMPSKEHHS TIPU Pa3IndHON opMe 3aBUCUMOCTH MIEPEMEHHOTO TOKa OT
BpPEMEHH.

CunycouganbHbld IEPEMEHHBIA TOK. Pe3nucTop, KOHAEHCATOp M KaTylllKa WHIYKTUBHOCTH
B LIENU CUHYCOMJIAJILHOTO IEPEMEHHOTO TOKA. Pe3oHaHc TOKOB. Pe30HaHC HanpsKeHU .

Wneanbubiil TpancdopmaTop. [IpousBoacTBo, nepeaaya v MoTpedIeHUE AIIEKTPUUYECKON
SHEPTHUH.

DKOJIOTMYECKHE PUCKH IIPU MPOU3BOJCTBE AIEKTPO3HEpruu. KyibTypa HCIONb30BaHMS
AJIEKTPOIHEPIHHU B MOBCEIHEBHOMN KU3HU.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, IMHUU AJIeKTporepeaay.

Jemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMATrHUTHBIE KOJIEOaHMUSI.

3aBHCHUMOCTh YaCTOThI CBOOOTHBIX KOJIEOaHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYPA.

OciorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXarOMIMX AJIEKTPOMATHUTHBIX KOJICOAHHIA.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.



BriHyX1eHHBIE CHHYCOUJANTbHBIE KOJICOaHUSI.

Pesucrop, karynka HHIYKTUBHOCTU M KOHJIEHCATOP B LIEMU IEPEMEHHOI0 TOKA.

Pe3oHaHC mpu mocienoBaTeIbHOM COEAUMHEHMM PE3UCTOpa, KATYIIKU WHIYKTUBHOCTU U
KOH/IEHCaTOopA.

YCTpOHCTBO M IPUHIIUIT ACWCTBUS TpaHchopmaropa.

Mogenb JIMHUM 3J1EeKTpoIIepeayu.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomoi, npaxmukym.

N3yuenue tpanchopmaropa.

HccnenoBanne nepeMEHHOIO TOKA 4epe3 IOCIEI0BAaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILIKy U PE3UCTOP.

Habnronenune 31eKTpOMarHuTHOTO Pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIENIU IEPEMEHHOI0 TOKA.

Tema 3. MexanuuecKkue u 31eKmpoMazZHunHble 60JIHbL.

MexaHnueckue BOJHBI, YCIOBHS MX pacnpocTpaHeHus. llonmepednble W HpPOAOJIbHBIE
BoJIHBI. Ileproa, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBI. CBONCTBA MEXaHUYECKUX BOJIH:
OTpa)KeHHeE, IpeloMIIeHUe, UHTephepeHIHs U AUdpaKIys.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPYKAIOLIEH Cpe/Ibl.

DONEeKTPOMarHUTHHIE BOJIHBI. Y CJIOBHUSI M3JIyY€HUS 3JEKTPOMAarHUTHBIX BOJH. B3aummuas
OpPHEHTAIMs] BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  3JEKTPOMAarHUTHBIX BOJH: OTpPaKEHHE, MPEIOMJIEHHE, IOJIspU3alus,
uHTephepeHus u qudpakius.

[[Ixana 351€KTPOMArHUTHBIX BOJIH. [IpuMeHeHne 3JeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIIBEI paUOCBA3U U TeJIEBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHHE OKPY KaroLlel cpebl.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
panap, paguonpuEéMHHUK, TeleBH30p, aHTeHHa, TenedoH, CBYU-meus, yabTpa3ByKoOBas
JMarHOCTHKA B TEXHUKE U MEIUIINHE.

Jemoncmpayuu.

OO6pa3zoBanue U pacIpOCTPAHEHUE TIOTIEPEUHBIX U TIPOIOJIBHBIX BOJIH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTD JUTMHBI BOJHBI OT YacTOThI KOJIEOaHUH.

HabmroneHnue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonienue nntepdepeHnu U AMPpakiiuyd MEXaHUYeCKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro IpuMEHEHHE.

HaGntoneHue cBs3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM M 4acTOTOH
KoJ1eOaHuH.

HccnenoBanne  CBOWCTB — JJIEKTPOMAarHUTHBIX — BOJH:  OTPAKEHHUE, IPEIOMIICHUE,
noJsispu3anus, Audpakuys, nuHTepepeHus.

OO6Hapy:xeHue HH(PaKpacHOro U yIbTPapHOIETOBOTO U3ITyUEHHH.

Yuenuueckuii s3xcnepumenm, nabopamopmusie padbomol, npaKmMuKym.

N3y4yenne napameTpoB 3ByKOBOIl BOJIHBI.

N3yyenue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonnHeliHOE pacnpocTpaHEeHHUe cBeTa B OAHOpoJHOU cpene. JIyd cera. ToueuHblid
HCTOYHUK CBETA.

OTtpaxenue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHune n3o0pakeHuil B MI0CKOM
3epkane. Cepuyeckue 3epkana.



[Ipenomnenue cBeta. 3aKkoOHBI MpelOMJICHHsS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenoMiieHnsa. OTHOCUTENbHBIM MOKa3arenab MHpesioMieHus. [IoCTOSHCTBO 4acTOTHI CBETa M
COOTHOUICHHUE JUIMH BOJIH IPU IEPEXOAEC MOHOXPOMATHYECKOIO CBETA YEpe3 I'PaHHUIly pasjeiia
JIBYX ONTUYECKUX CPENI.

Xon nyueit B mpusme. Jlucmepcusi cBeta. CloXHBI cocTaB Oenoro ceera. LIBer.

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHplil yroi NoJHOTO BHYTPEHHETO OTPaXKEHMUS.

CoOuparonue W pacceuBaronive JHMH3bL. ToHKas JauH3a. POKYyCHOE pacCTOsSHUE U
ONTUYECKasi cUjla TOHKOM JMH3BL. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHUSI TOHKOM cdepuueckoit
JIMH3BI OT €€ T€OMETPUM U OTHOCUTEJIBHOT'O TIOKA3aTeNsl IPEIIOMIICHUS.

®dopmyiia TOHKOM JIMH3bI. Y BEJIMYEHHUE, TABAEMOE JIMH30M.

XoJ ny4a, IpOLEAIero JUH3Y 01 IPOU3BOJIBHBIM YITIOM K €€ INIABHOM ONTHYECKOM OCH.
[Toctpoenne n3o0paxeHuit TOUKH U OTpe3Ka MPSIMON B COOMPAIOUINX U PACCEHBAIOIIMX JIMH3aX
U UX CUCTEMAX.

OnTuueckue nmpubdopsl. Pazpemaromias criocoOHocTs. ['11a3 kak ontuyeckas cucreMa.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepennuss cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS
HAOJMIOACHNST MaKCMMYMOB ¥ MHHHMYMOB B UWHTep(EpEHIIMOHHOW KapTHHE OT JBYX
KOT'€pEHTHBIX HCTOYHHUKOB. [IprMeps! kilaccuuecknx HHTEP(EPEHIIMOHHBIX CXEM.

Hudpakmus ceera. [udpakumonHas pemérka. YcIoBHE HAOMIOJICHHUS TIJIaBHBIX
MaKCHUMYMOB IIpH Ma/ICHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECChl: OYKH, JYIa, IEPUCKOIL,
¢doroanmapar, MHUKPOCKOI, MPOEKIMOHHBIM amnmapar, HPOCBETICHWE ONTHKH, BOJOKOHHAs
ONTHKA, TUGPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npeaoMIIEHHs CBETA.

HabmntoneHue nosiHOro BHyTpeHHETr 0 OTpaxeHus. Moienb CBETOBO1A.

HccnenoBanue xoaa CBETOBBIX MYYKOB YEPE3 IUIOCKONAPAUIEIBHYO IIJIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB N300pakeHUH B JIMH3AX.

Mopenn MEKpOCKOMa, TEIECKOIIA.

Habmtonenue narepdepeHnnn caera.

HabutoieHne 11BeTOB TOHKUX MJIEHOK.

Ha6monenue nudpakuuu ceera.

N3yuenne nudpakinoHHON peréTKu.

Habmtonenue nupakiiMoHHOTO CIIEKTpa.

Ha6nronenue aucnepcun certa.

Habntonenue nossipusalnuu cBera.

[IpumeHneHue MoNIPOUIOB ISl U3yUEHUSI MEXAaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, nPaKmMuKym.

N3mepenne nokasaresns NpeaoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS OT BElECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenune poKyCHOTrO pacCTOSTHUS paCCEUBAIOIIMX JIMH3.

[Tonydyenne n300pakeHHs B CUCTEME U3 TNIOCKOTO 3€pKaJia U JINH3bI.

[Tonmyuyenue n300pa’keHHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHye TEIECKOMNYECKUX CUCTEM.

Habmtonenue nudpakiyu, nHTephEpeHIny 1 MOJIIpU3aluy CBETa.

N3yyenue nonsgpuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU JUDIEKTPHKA.

N3ydenune naTepdepeHun Ja3epHOro N3IyYeHNs Ha IBYX ILENsX.

HabGmronenue nucnepcun.



Habmronenue u uccnenoBanue quppakiinOHHOTO CIEKTPa.

N3Mepenne mJiMHbI CBETOBOM BOJIHBI.

[TonmyuyeHue criekTpa U3TyYeHHS CBETOAMOAA IIPU TTOMOIIH JU(PPAKIUOHHON PEIIETKH.

Pa3nen 6. OcHOBBI cHenAIbHOM TEOPUH OTHOCHUTEILHOCTH.

I'paHuubl IPUMEHMMOCTH KJIACCMYECKOW MeXaHMKHU. IloCTynarel crienuanbHOM Teopuu
OTHOCHUTEIIHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBan.  [IpeoOpasoBanus  Jlopenma.  YcnoBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHM M COKpAalleHHE
JUIVHBI.

OHeprus ¥ UMITYJIbC PEIATUBUCTCKON YACTULIBI.

CBsi3p Macchl C PHEPrME€d M HMMILYJIbCOM PEISITUBUCTCKOW YacCTHUIbl. DHEPIUs IMOKOS.

TexHuueckue ycTpoicTBa U TEXHOJOTMYECKHUE MPOILECCHI: CITyTHUKOBBIE MPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHULL.

Y4eHnueckui 3KCIEPUMEHT, J1TaO0OpaToOpHbIE paOOThI, TPAKTUKYM.

Omnpenenenre UMIYJbCa U SHEPIUM PENATUBUCTCKUX yacTull (o ¢otorpadusM TPEKOB
3apsOHKEHHBIX YACTHI] B MATHUTHOM I10JIE).

Paszpnen 7. KBanToBas ¢pusmuka.

Tema 1. KopnycKkynapno-6011o80ii 0yanusm.

PaBHOBecHOE TerioBOEe W3NIydYeHUE (M3IydeHuEe aOCONMIOTHO YEpPHOro Tema). 3aKoH
cMerienus Buna. ['unoresa [lnanka o kBanrax.

®OoTOHBI. DHEPrUs U UMITYJIbC (OTOHA.

®oroaddext. OnbiTel A. I'. CtoneroBa. 3akonsl hoTodddexra. YpaBHeHne DitHIITEHHA
st porodddexra. «Kpacnas rpanuna» Gorosdpexra.

JlaBnenue cBeTa (B 4YacTHOCTH, JaBIIEHHE CBETa Ha aOCOJIOTHO MOTJIOLIAIONIYI0 U
a0COTFOTHO OTpakaroIIyro moBepxHocTh). OmbiTel [1. H. JIebenena.

BosinoBeie cBoiicTBa yactuil. Bomubl ae bpoitna. Jlnuna BonHbl e bpoiisis 1 pazmepsl
o0JacTH  JIOKaJIHM3allMy  JBWKYHIEWCs 4acTUlbl. KOPHyCKyJISIpHO-BOJIHOBOM  JyaiM3M.
Judpakius 371eKTPOHOB Ha KpUCTasIax.

Crneunduka n3mepenuii B Mukpomupe. CooTHoleHus! Heonpeaenénnocren I'elizenOepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
($boTOaTUNK, TYHHEIBHBIA MUKPOCKOII, COJIHEUHAs 0aTapes, CBETOIUO/I.

Jemoncmpayuu.

®dotor(hPeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporoagdekra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUS ITOJIYTIPOBOIHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

Uccnenosanue portopesucropa.

N3mepenue nocrosanHoi [Inanka Ha ocHOBe uccienoBaHus Gotodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOIUO OT HAIIPSKEHHUSL.

Tema 2. @usuka amoma.

OnbITHI 110 UCCIeI0BaHUIO CTpoeHUs atroma. [Inanerapnas moaens atoma Pesepdopaa.

IToctynatsl bopa. M3nyyenue u morjomieHne (OTOHOB NPH MEPEXoJe aroMa ¢ OIHOTO
YPOBHS SHEPTUU Ha APYTOM.

Bunel criektpoB. CieKTp ypoBHEH 3HEPIMH aToMa BOJOPOJIa.

CrioHTaHHOE U BBIHYKJIEHHOE U3IyueHue cera. Jlazep.

TexHudyeckue yCTpPOHCTBA U TEXHOJOTHYECKME TIPOLIECCHI: CHEKTPAJIBHBIM aHaIu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mopens onbiTa Pesepdopaa.



Habmoienne nuHeRvaThIX CIIEKTPOB.

YCTpolCTBO U IEMCTBHUE CUETUYNKA MOHU3UPYIOIIUX YaCTHII.

Onpenenenre JJIMHBI BOJIHBI JIA3EPHOTO U3IIYYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomoi, npaKmuKym.

Habmotenne nuHeivaToro crekrpa.

HccnenoBanue criekTpa pa3speXeHHOr0 aTOMApHOr0 BOJOPOJA M M3MEPEHUE MOCTOSIHHOU
Punbepra.

Tema 3. Dusuka amomHnozo a0pa u INEMEeHMAPHBIX YACMUY,.

Hyxknonnas monens sigpa I'eitzenOepra—lBanenxo. 3apsia siapa. MaccoBoe yucio siapa.
N3otomnsl.

PagnoakTuBHOCTH. Anba-pacnan. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4EHHUE.

3aKkOoH pPaaUMOAKTUBHOrO pacnaga. PaauoakTtuBHble wH30TONBI B Ipupoxae. CBoiicTBa
MOHM3UPYIOLIETO  M3Iy4YeHHs. DBinusHue pagMOakTUBHOCTM HA  JKHUBBIE  OPraHU3MBI.
EcrectBennsblil ¢poH uznnyuenus. Jlozumerpus.

DOHeprust cBA3M HYKJIOHOB B saape. SAnepHsle cuibl. Jledekt maccol sapa.

Snepubie peaknuu. Jlemenwme wu cuHTe3 sgep. SpepHple peaktopsl. [IpoGiembl
YIPAaBIAEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJIOIMYECKHME AaCIEKTbl pPa3BUTUSA  sIEPHOU
SHEPreTUKHU.

MeTobl perucTpaluy U UCCIIEI0BaHUS 2JIEMEHTAPHBIX YaCTHULL.

@yHIaMEHTAIBHBIE B3aUMOJIECUCTBUA. bapuoHbl, Me30HBI U JienToHbI. [IpencraBnenue o
CranpaprHoil Moaenu. KBapk-riatooHHast MOAEIb aApOHOB.

®usuka 3a npenenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHUsL.

EnuHcTBO (hM3nyecKkoit KapTUHBI MUpA.

TexHuyeckue ycTpoicTBa M TEXHOJOTMYECKUE MPOLECCHI: T03UMETp, kKamepa BuibcoHa,
SJCPHBIA  peakTop, TEPMOSIEPHbI peakTop, aromMHas OomO0a, MarHUTHO-pE30HaHCHAs
TOMOTpadwHs.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

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

HccnenoBanue paloakTUBHOTO ()OHA C UCIIOJIb30BAaHUEM J103UMETPA.

N3yuenue nornomieHus: 6era-4acTull aTFOMUHUEM.

Pa3gen 8. DineMeHTHI AaCTPOHOMMH M ACTPOPU3NKH.

Oranel  pa3BUTHS  acTpoHoMmHuM. [IpukiagHoe W MHPOBO33PEHUYECKOE  3HAUYEHUE
acTpoHOMHHU. IIpUMEHMMOCTh 3aKOHOB (U3UKU Il OOBSICHEHUS NPUPOABI KOCMHYECKHX
00BEKTOB.

Metoapl acTpoHOMHMYECKMX uccienoBaHuii. COBpEeMEHHBIE ONTHYECKHE TEJIECKOIIBI,
PpasvoTENECKOIIbl, BHEATMOC(EpPHAsi aCTPOHOMHSI.

Bun 38é3nH0r0 HebGa. Co3Be3nus, sipkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBM)KEHUE.

ConneyHas cucrema.

Connue. ConHevHnast akTUBHOCTB. Mcrounnk sHeprun ConHua 1 3BE31.

3BE3/1BI, KX OCHOBHBIE XapakTEPUCTUKH. JluarpaMMa «CHEKTpPaJbHBIA KIAcC —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIIE0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY AJIs
3BE31 TJIABHOW  IIOCJIENOBATENbHOCTH. BHyTpeHHee crpoeHue 3BE€34. COBpEMEHHBIE
IIPEICTABICHMS O IPOUCXO0XKIEHUH U 3BoronK CoHIa U 3BE37. OTallbl )KU3HU 3BE3 .

Muieunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tunbt
rajakTuk. PaguoranakTuky u kBa3apbl. YEpHbIE ABIPHI B sApaxX rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6ma. Paz6eranue ramaktuk. Teopus
Bbonbioro B3peiBa. PennkroBoe n3imyueHue.

Macmrabnas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnslie npodiaemMbl acCTpOHOMUHU.

Yuenuueckue nabnrooenus.



HabGmionenuss 3BE3gHOro HeGa  HEBOOPYXKEHHBIM  TJIA30M  C  HCIIOJIB30BAaHHEM
KOMIIBIOTEPHBIX ~IPUWIOKEHUN [UId  OIpEleNIeHUs] IOJIOKEHUsT HEeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be311si CEBEPHOI0 NOJyIIApHsl U IPKUE 3BE3/bI.

Hab6monenus B Teneckon JIyHbI, IIaHET, TYMAHHOCTEH U 3BE3HBIX CKOTUICHH.

Pu3nyecKuil MPAKTUKYM.

CrniocoObl n3MepeHus GU3NYECKUX BEIMYMH C MCIIOJIb30BAaHHEM AHAIOIOBBIX U HU(PPOBBIX
WU3MEPUTENBHBIX MNPUOOPOB W  KOMIBIOTEPHBIX JIATYMKOBBIX CHCTEM. AOCONIOTHBIE H
OTHOCUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  ¢u3nmyeckux BenauuuH. OleHka TIpaHMUIl
IIOIPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUHM, MCCIEIOBAaHUN 3aBUCUMOCTEH  (PU3HUYECKHX
BEJIMYMH, MPOBEPKa MPEIJIOKEHHBIX THIIOTE3 (BBIOOp M3 paldoT, ONMMCAHHBIX B TEMATUYECKHX
paszzaenax «Y4eHU4eCKUi 3KCIIePUMEHT, J1JaOopaTOpHbIE pabOThI, IPAKTUKYMY).

O0o0maroniee NoBTOpeHue.

OO0oOmenne M cucTeMaTH3alus  COAEp)KaHUS — pa3fesioB  Kypca «MexaHuKay,
«MonekynspHas (U3MKa U TepMOJMHAMUKa», «DJIEKTpoanHaMuKa», «KonebaHus U BOJHBDY,
«OCHOBBI CHENMAJIbHOM TEOPUM OTHOCUTENbHOCTHY, «KBaHTOBasg Qu3uKay, «IJIEeMEHTHI
aCTPOHOMHU U aCTPOPUIUKI.

Ponp Qu3MKM M acTpOHOMUM B 3KOHOMHUYECKOH, TEXHOJOTHMYECKOH, COLHUaIbHONH W
THYECKOW cdepax AeATENIbHOCTH YEIOBEKa, POJb M MECTO (H3MKH M acCTPOHOMHUHU B
COBPEMEHHOM HAy4yHOM KapTUHE MHpa, 3HAYEHUE OIMUCATEIBbHOW, CHCTEMAaTU3HPYIOIIEH,
OOBSICHUTENILHOW U MMPOTHOCTUYECKON (DYyHKIMIA (PU3MYECKON TEOPHH, PO (PU3NIECKON TEOPUH
B (pOPMUPOBAaHUM NPEACTaBICHUN O (PU3UYECKON KapTUHE MHpa, MECTO (PU3UYECKON KapTHUHBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIE CBSI3H.

Nzydenune kypca ¢pusuku yriayOnénHoro ypoBHs B 11 kiacce ocymiecTBisieTcs: ¢ y4ETOM
COJZIepKATENbHBIX MEXIPEIMETHBIX CBs3ell € KypcaMd MaTeMaTHKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle nonamus, c6A3aHHbIE C USYUEHUEM MEMO006 HAYYHO20 NOZHAHUA:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, Qu3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHHE,
9KCIIEPUMEHT, MOJIETMPOBAHUE, MOZEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUH, H3MEPUTEIBHbIE
npuoopsl, nudposas 1adbopaTopusl.

Mamemamuka: penieHre cucTeMbl ypaBHeHui. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. BeKTopbl M HX
MPOEKIIMM Ha OCH KOOPIHMHAT, CIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (YHKIHMH.
[Ipu3Haky nmo100us TPEYroabHUKOB, ONIpeieIeHHe TUIOIIaI1 IUIOCKUX QUTyp U 00bEMa Tel.

Buonozua: »nextpuyeckue sBIEHHS B >KMBOM Hpupoje, KoiebaTelabHblE IBUKECHHS B
KUBOM  TpUpoNie,  OSKOJIOTMYECKHE  PUCKM  TpU  NPOU3BOACTBE  3JIEKTPOIHEPIHH,
NIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpYXKAloIIeW Cpenbl, YyJIbTpa3ByKoBas JUarHOCTHKa B
MEAUIIMHE, ONTUYECKUE SBJICHUS B )KUBOW IIPUPO/IE.

Xumua. CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTaJLIM4ecKass CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIMUECKON PEIIETKH, CIIEKTPaIbHbIN aHAU3.

TI'eozpaghusa: mMaruuTHbIe MONIOCA 3€MJIH, 3AJIEKU MAarHUTHBIX pya, GoTOoChEMKA 3eMHOM
MMOBEPXHOCTH, cericMorpad.

Texnonozua: NpuMEHEHNE MTOCTOSHHBIX MarHUTOB, AIEKTPOMArHUTOB, JIEKTPOABUTATENb
Slkobu, reHepaTop NEPEMEHHOTO TOKAa, HHAYKLUHWOHHAs Tedb, JHMHUM DJeKTpoliepenad,
AJIEKTPOJBUraTeNb, pajaap, PpaaUONpUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-mneus,
yJIbTPa3BYKOBas JIUArHOCTHKAa B TEXHHKE, IPOEKIMOHHBIM ammapar, BOJOKOHHas OITHKa,
coJlHe4yHas OaTapesi, CITyTHUKOBbIE PUEMHHKH, SJICpHAs YHEPTeTUKA U HKOJIOTUYECKHUE aCTIEKThI
e€ pa3BuUTHsL.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPe3yJIbTaThl OCBOCHUS yueOHOTO mpenMera «Du3nkay JOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCs PyKOBOJICTBOBATHCSH C(HOPMUPOBAHHON BHYTPECHHEU
MO3HUIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAIMH, TIIO3UTHBHBIX BHYTPEHHUX
yOeXICHUIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM I[EHHOCTSAM POCCHICKOTO  OOIIecTBa,
pacIIMpeHre KM3HEHHOTO ONBITa M OIbITa JACSITCIBPHOCTH B MPOIECCE PeaM3allid OCHOBHBIX
HaIpaBJIEHUN BOCIUTATEIbLHOMN JACSITEIHHOCTH, B TOM YHCIIE B YaCTH:

rpaKJIaHCKOr0 BOCIIUTAHMS:
e CchHOpPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3MIMK OOYYaromerocs KaK aKTHBHOTO U
OTBETCTBEHHOTI'O YJI€Ha POCCUUCKOTO OOIIECTBA;
® TPUHATHE TPATUIIMOHHBIX OOIIECUETOBEYECKUX T'YMAHUCTUYECKUX U IEMOKPATUUYECKUX
LIEHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO JCSITEIHLHOCTh B MHTEPECaX I'Pa)KTaHCKOro OOIIECTBa,

y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allNH;

® yMEHHE B3aUMOJICHCTBOBAThH C COIMATBLHBIMU UHCTUTYTaMU B COOTBETCTBHH C MX

GYHKIUSMU ¥ Ha3HAUCHUEM;
® TOTOBHOCTHh K TYMAaHUTAPHOU U BOJOHTEPCKON JEATEIbHOCTH.
NATPHOTHYECKOT0 BOCTIMTAHUSI:
¢ chOPMHUPOBAHHOCTh POCCUMCKOMN rpakIaHCKON HJICHTUYHOCTH, TATPUOTHU3MA;
® IIEHHOCTHO€ OTHOIIEHUE K TOCYJAapPCTBEHHBIM CHMBOJIaM, JOCTHUKEHUSM POCCHUMCKUX
Y4EHBIX B 00J1aCTH (PU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:
¢ chOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, STHUCCKOTO TTOBEACHUS;
® CHOCOOHOCTh OIIGHMBaTh CHUTYyallUl0 W TPUHUMATh OCO3HAHHBIE  PEIICHMUS,
OpPUEHTHUPYSICh HAa MOPaIbHO-HPAaBCTBEHHBbIE HOPMBI U IIEHHOCTH, B TOM 4YHCIIE B
JESITETbHOCTH YUEHOTO;
® OCO3HaHUE JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMYMBOTO OYIyIIIEero.
3CTETHYECKOr0 BOCIIUTAHUS:
® OCTETHMYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs OSCTETUKY HAy4YHOTO TBOPUYECTBA,
MpHUCyIIero PU3ndecKkoil HayKe.
TPY0BOr0 BOCIIMTAHUS:
® HHTEpeC K pa3nuyHbM chepam MNpoPecCHOHATBHOU NEATEIBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOI M TEXHUKON, yMEHHE COBEPIAaTh OCO3HAHHBIN BHIOOP OyAyLIeit
npodeccuu U peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC MIJIAHbL;

® TOTOBHOCTHh M CHOCOOHOCTH K 00pa30oBaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH (PU3UKU

Ha MPOTSHKEHUH BCEH JKU3HHU.
JKO0JIOrHYE€CKOr0 BOCIIMTAHUA:

¢ cpopMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPHI, OCO3HAHKE TJI00ATFHOTO XapaKkTepa

9KOJIOTMUECKUX MPOOIIeM;

® [UIAaHUPOBAHUE W OCYIIECTBICHUE JNECUCTBUIA B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS

Leel yCTOMYMBOIO Pa3BUTHS YEJIIOBEUECTBA;
® pacIIMpeHue OMbITA ACITEILHOCTH YKOJOTUYECKON HAIPABIECHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PUBHKE.
LHEHHOCTH HAYYHOI'0 MO3HAHMS:

¢ chOpMHUPOBAHHOCTH MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BuTus HU3NUECKON HAYKH,



OCO3HaHUE IEHHOCTU HAy4YHOW JEATE€IbHOCTH, TOTOBHOCTh B MPOLECCE H3YUYEHUs
GU3MKM  OCYHIECTBIIATH NPOEKTHYI0 M HUCCIIEJOBATEIbCKYIO  JI€ATEIbHOCTh
WHIUBUAYATBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jjornueckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYJIHPOBATh M aKTyaTU3UpPOBaTh MPOOJIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;

ONPEIENATh LUENH AeATEIbHOCTH, 3a4aBaTh IapaMeTPbl U KPUTEPUU UX JTOCTHKCHUS;
BBISIBJIATH 3aKOHOMEPHOCTHU U MPOTHBOPEYHS B paCCMATPUBACMbIX (PU3HUECKUX
SBJICHUSAX;

pa3pabarbiBaTh IUIaH pEHIEHUs HpoOjaeMbl ¢ Yy4éTOM aHalu3a HMEHoIuXcs
MaTepUaIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM,
OLICHUBATh PUCKH ITOCIIEACTBUH AEATEIBHOCTH;

KOOPAMHUPOBATh U BBINOIHATE PabOTy B YCIOBHUSX PEaIbHOI0, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IIPU PEILIEHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBaTebCKHE JeliCTBHS

BJIa/IETh HAYYHOW TEPMUHOJIOTUEHN, KIIFOUEBBIMU MOHATHAMHU U METOAaMH (PU3HUECKON
HayKH,

BJIIETh HABBIKAMU Y4EOHO-MCCIEI0BATEIIbCKOW M IMPOEKTHOW JIEATEIbHOCTH B
obOnactu (pU3MKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TIOHUCKY
METOAOB pEHIeHHA 3a1a4 (HU3MYECKOTO COJEpKAHHS, HPUMEHEHHIO Pa3IMYHbIX
METOJIOB MIO3HAHMUS,

BJIa/IETh BUAAMHU JIEATEIBHOCTU IO MOJIyYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX CUTYallUsX, B TOM YHUCIE TpU
CO3/IaHHUU Y4EOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh NPUUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTYalM3UpPOBATh 3aJady, BBIIBUTATb
runore’y e€ peleHus, HaXOAWTh apryMEeHTbl JUIs JIOKa3aTelbCTBa  CBOMX
YTBEPKJICHUM, 3a1aBaTh IapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJI€ pELIEHUs 3a7aud pe3yJbTaTbl, KPUTHUUECKU
OLIEHHUBATbH UX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCJIOBUSX;
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCIIE TIPH U3yUYeHUHN (PU3HKH,

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;
YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, PEJIaraTb OpUTrHHAIbHBIE MTOAXO0/IbI U PELICHHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOLINE aTbTePHATUBHBIE PEILICHUSI.

Padora ¢ nngopmanmeii:

BIIQJIETh HABBIKAMHU TONy4YeHUs HHPOpMAIUK (PU3NYECKOTO COACPIKAHUS U3
MCTOYHUKOB pPa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIICCTBIIATH ITOMCK, aHAJIN3,
CUCTeMAaTH3allMI0 ¥ HHTEpHpeTanyio HHpOpMalUU pa3IUYHBIX BHIOB U (GopM
TIPEJICTABIICHHS;

OILICHUBAThH JOCTOBEPHOCTH MH(OPMAIINY;

UCIIOJIb30BaTh CPEJICTBA WH(GOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pEelIeHNd KOTHUTUBHBIX, KOMMYHUKATUBHBIX ¥ OpPraHW3alMOHHBIX 3a7ad C
coOmoieHneM TpeOOBaHHMI IPTOHOMUKH, TEXHUKHA O€30MacHOCTH, THUTHUEHBI,



pecypcocOepexeHusi, MPaBOBBIX M JTHYECKUX HOPM, HOPM HMH(POPMAIMOHHOM
0€30IacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJICPXKAHUS B PAJNIMUYHBIX (opMaTax ¢ y4ETOM
Ha3HaYeHUS WH(OpPMALMK M ICJICBOM ayIUTOPUH, BBHIOMpas ONTHMalbHYIO (hopmy
Hpe[[CTaBJIeHI/HI 158 Bn3yan1/13au1/m.

KoMMyHnKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe IeHCTBHS:

OCYILECTBIIATh OOLICHUE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH J1€ATEIIbHOCTH;
pacro3HaBaTh MPEANOCHUIKN KOH(IMKTHBIX CUTyalluid ¥ CMATYaTh KOH(IUKTHL;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MIOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAIbHOW PabOTHI;
BBIOMPATh TEMAaTHKy U METOJIbl COBMECTHBIX JCUCTBUI ¢ Y4ETOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH KaXKJI0T0 4JIeHa KOJUIEKTHBA;

IIPUHUMATH LIEJIM COBMECTHOW JEATENbHOCTH, OPraHM30BBIBATH M KOOPAHMHUPOBATH
NeHCTBUS MO €€ JOCTMXKEHUIO: COCTAaBIISITH IUIAH JAECUCTBUM, PACIpPENEsTh POJIH C
y4€TOM MHEHUH Y4aCTHUKOB, 0OCYX/1aTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 ydYaCTHMKAa KOMaHIbpl B 0OLIUil
pe3yJbTaT o pa3paboTaHHBIM KPUTEPUIM;

IpesaraTb HOBBIE MIPOEKTHI, OLEHUBATh UJEU C MO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIATh IMO3UTHUBHOE CTPATETUYECKOE IOBEJACHUE B PA3IMYHBIX CUTYyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKE€HHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepPcaJbHbIE YUeOHbIE el CTBUSA
Camoopranu3anusi:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATEIBHYIO JIEATEIBHOCTh B 00JaCTH (DU3UKH U
aCTPOHOMMH, BBISABJIATH IPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHUs PAaCYETHBIX M Ka4eCTBEHHBIX 3aJ]a4, IUIaH
BBIMOJIHEHUS MTPAKTUYECKONW pabOThl C YUETOM HMMEIOLIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTECHHUI;

JlaBaTh OLICHKY HOBBIM CUTYaLlUsM;

paclIMpsATh paMKH Y4eOHOT O MpeiMeTa Ha OCHOBE JINYHBIX MPEANOUTECHHIH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBAThH €r0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peuieHue;

OLIEHUBATh NPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3pYIUIMU B 00JACTH (DUBHKH,
MTOCTOSIHHO IMOBBIIIATh CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’[L, 3MOLMOHANbHBINA HHTEJJIEKT:

J1aBaTh OLICHKY HOBBIM CUTYallWsIM, BHOCUTh KOPPEKTUBBI B IE€ATEIBHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YNIBTATOB LEISAM;

BJIa/IETh HaBBIKAMHU MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN U MBICIIMTEINIBHBIX IIPOLECCOB, UX PE3YJILTATOB U OCHOBAHUN;

MCIOJIb30BaTh MPUEMBI peIIEKCHH JIJIsl OLIEHKU CUTYaIliH, BBIOOpa BEPHOTO PEILICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKCHUIO;
MIPUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX IIPU aHAJIU3€ PE3YIbTATOB JIEATEIbHOCTH;
MPUHUMATD ce0s, TOHNUMasi CBOU HEJJOCTAaTKH U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apPTYMEHTHI IPYTUX NP aHAJIU3€ PE3YIbTAaTOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MIPABO U MPABO JIPYTHX HA OIIMOKH.

B mporecce gocTukeHHs] THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI MO (hU3MKE IS
YPOBHSI CpeTHEro 00IIero o0pa3oBaHus y O0YJAIOIIUXCSI COBEPIIIEHCTBYETCSI AIMOIIMOHAIbHBIN
WHTEJUIEKT, Mpenoiaraiomui chOpMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIIOYAIOLIET0 CHOCOOHOCTh MMOHMMATh CBOE 3MOIIMOHAIBHOE
COCTOSIHWE, BHJICTh HANpPABICHHUS Pa3BUTHSA COOCTBEHHOH >MONIMOHANBHOW cdepsl,
OBITH YBEpEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs,  BKJIIOYAIOMIETO  CaMOKOHTPOJb,  yYMEHHE  HPUHHMATh
OTBETCTBEHHOCTh 3@ CBOE  IIOBEJCHUE, CIOCOOHOCTh  aJaNTHpPOBaThcsi K
MOIMOHAIBHBIM U3MEHEHHUSM H MPOSIBISTh THOKOCTb, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOUICH CTPEMJICHHE K JAOCTIDKEHHIO IEJIM U yCIIEXy,
ONTHMHU3M, MHULIMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXOSI U3 CBOMX BO3MOXKHOCTEIH;
SMIIATUH, BKIIOYAIONIEH COCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €r0 NPU OCYIIECTBICHWU OOIICHUS, CHOCOOHOCTh K COYYBCTBUIO H
COIEPEKUBAHUIO;

COIMAJBbHBIX HAaBBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOLICHUS C
JAPYTUMH JIFOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pazperaTh KOH(IUKTHIL.

ITPEAMETHBIE PE3YJIbTATBI

K koHny oOyudenus B 10 knacce npeIMETHbIE pe3yJibTaThl Ha YIriyOJIEHHOM YpOBHE TOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCST YMEHHIA:

[OHUMaTh pPOJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOIMYECKOH, 3KOJIOTMYECKOil,
COIIMAJIEHOW M 3TUYECKOH cdepax AEATEIbHOCTH YelIOBEeKa, POJib U MeCTO (U3UKU B
COBPEMEHHOU Hay4HOU KapTUHE MUpa, 3HAYEHUE ONMCATEIbHOH,
CHCTEMAaTH3HUPYIOIEH, OOBSICHUTENIbHOW M MPOTHOCTUYECKON (DYyHKIMHA (U3NIECKOit
TEOPUH — MEXaHHKH, MOJIEKYJSAPHOH (U3MKH M TEPMOJAMHAMHKH, POJib (PU3HMUECKON
TeopuH B (GOPMUPOBAHUU NIPEACTABICHUN O (U3NIECKOI KapTHHE MUPA;

pa3nuyarth YCJIOBUS NPUMEHMMOCTH Mojenedl (u3MuecKux Tel M IMPOLECCOB
(sBIEeHUI): UHEpLMATbHAS CHCTEMa OTCU€Ta, a0COTIOTHO TBEPOE TEJIO, MaTepUaIbHAS
TOYKa, PaBHOYCKOPEHHOE JBMXKEHHME, CBOOOJHOE TMajeHue, abCONIIOTHO YIpyras
nedopmariusi, abCOMIOTHO YIPYroe M aOCONIOTHO HEYINPYroe CTOJIKHOBEHHSI, MOJIEIH
rasa, >KHIKOCTH M TBEPAOro (KPUCTAUIMYECKOIO) Tella, WACaabHBINH ra3, TOYCUHBIN
3aps/l, OTHOPOIHOE NIEKTPUUECKOE T10JIE;

pa3nuyath yciaoBus (IpaHUIbl, 00JacTH) NPUMEHUMOCTH (U3UYECKHX 3aKOHOB,
MMOHUMAaTh BCEOOLIUI XapakTep (YHIAaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTb
HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBACHATH MEXaHMYECKHE IPOLECChl U SBJICHMS, HCIIOJIb3YS
OCHOBHBIC IIOJIO)KEHHS] U 3aKOHBl MEXaHMKH (OTHOCHUTEIIBHOCTh MEXaHHYECKOTO
IBUKEHMSI, (POpPMYJIbl KMHEMAaTUKH PaBHOYCKOPEHHOIO ABM)KEHHUS, MPeoOpa3OBaHUs
lamuness nmng  CKOpOCTM M NEpEMEIIEHHs, 3aKkoHbl  HbproTOHa, IpUHIMI
OTHOCUTENbHOCTH [anuies, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS
UMIYJIbCa W MEXaHWYECKOH OHHEpPruu, CBA3b pabOThl CUJIBI C HM3MEHEHUEM
MEXaHMYECKON OSHEepruu, YCJIOBHsS paBHOBecHs TBEPAOrO Teia), MpPU OITOM
HCIIOJIb30BaTh ~ MAaTeMAaTHUUYECKOE  BBIPDAKEHUE  3aKOHOB,  YyKa3blBaThb  YCJIOBHSA
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: MpeoOpa3oBaHuii ['anunesi, BTOPOro u TPEeThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXPaHEHUs UMITYJIbCa U MEXaHUUYECKON SHEPTUH, 3aKOHA
BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHI U SIBIEHUS, UCIOIb3YsS OCHOBHBIE
nosnoxkeHnss MKT u 3akoHbl MoOnekynsipHOW (U3MKH M TEPMOJUMHAMHUKU (CBS3b
JABJIEHUS UJICAJIBHOTO ra3a Cco CpelHEeN KMHETUYECKOW dHEprue TEIIOBOrO IBUKEHUS
U KOHIIEHTpalMe ero MoJeKyJ, CBsI3b TEMIEepaTypbl BELIECTBA CO CpeaHe
KMHETUYECKOM DHEpPruel TEIUIOBOTO JBM)KEHHS €ro 4YacTHll, CBsI3b JaBJICHHUS
UJICANIbHOTO Ta3a C KOHLIEHTpalMeld MOJIEKYJ M €ro TeMIepaTypol, ypaBHEHHE



MenpneneeBa—Knanelipona, nepBbli 3aKOH TEPMOJMHAMHUKH, 3aKOH COXpPaHEHUs
SHEPrud B TEIUIOBBIX MpoOIleccax), MPH O3TOM HCIONb30BaTh MaTeMaTHYECKOe
BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBHS NMPUMEHUMOCTH ypaBHEHMsI MeHJeneeBa—
Knaneiipona;

aHAJIM3UPOBAaTh M OOBACHATH DIIEKTPUYECKUE SBJICHUS, MCIOJIb3ys OCHOBHBIE
MIOJIOKEHUS M 3aKOHBI AJIEKTPOJIMHAMUKH (3aKOH COXPAHEHUS AJIEKTPUUECKOro 3apsija,
3akoH  KynoHa, NOTEHUMANbHOCTh  3JEKTPOCTATMUECKOIO  IOJSA,  IPHUHLIMII
CYNEPIIO3UIINH SJIEKTPUYECKUX IOJIEH, MPU 3TOM yKa3blBas YCJIOBHUS NMPUMEHHUMOCTH
3akoHa KyiioHa, a Takke NpPaKkTUYECKH Ba)KHbIE COOTHONIEHMS: 3akoHbl Oma Juis
y4acTKa LUEeNU U JUIsl 3aMKHYTOU 3JI€KTpUYEeCcKOi 1ienu, 3akoH /xxoynsa—Jlenna, npasuia
Kupxroda, 3akonsl @apajes A 3JIEeKTPOIU3a);

ONUCHIBATh (PU3MUYECKUE MPOLIECCHl U SIBICHUS, UCIIONb3Ys BEJIMYUHBL: MEepeMelleHuE,
CKOpPOCTb, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJl, CUJIa, MOMEHT CHJIbI, JABJICHUE,
MOTEHLIMAJIbHAs JHEPrus, KWHETHYeCKas HSHEprusi, MeXaHudecKas sSHeprus, paborta
CWJIbI, LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHUJIa TSKECTH, CHJIa YIPYrocTH, CHJIa
TPEHHsI, MOUTHOCTh, YJHEPTHs B3aUMOJACHCTBUS Tena ¢ 3eMiEil BOIM3H e€ MOBEPXHOCTH,
SHEprus yHpyroil negopMmanuu MpYKHHBI, KOJUYECTBO TEIUIOTHI, a0CONIOTHAs
TeMIeparypa Tena, paboTa B TepMOJWHAMUKE, BHYTPEHHsISI JHEPrUs HAEaTbHOTO
OJIHOATOMHOI0 Ta3a, paboTa HJCaJIbHOTO ra3a, OTHOCUTENbHAS BIAXXHOCTh BO31yXa,
KIIZI wmneanbHOro TEIJIOBOTO JIBUTATENs; JJIEKTPUYECKOE I10JIe, HANpPSKEHHOCTD
ANEKTPUYECKOTO TOJIsI, HANpPsLDKEHHOCTh MOJS TOYEYHOrO 3apsAja WIH 3apsSKEHHOIO
mapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJIsA, Pa3HOCTh
[IOTEHLIMAJIOB, 3JIEKTPOABIDKYIIAsl CHUJIA, CHJIA TOKA, HAINpPSHKEHHE, MOILHOCTb TOKa,
3JEKTpUYECKass €MKOCTh IUIOCKOIO KOHJEHCATOpPa, CONPOTUBIIEHUE YYacTKa LENU C
[IOCJICZIOBATEAbHBIM M MapaJUIeNIbHBIM  COCAMHEHHUEM  PE3UCTOPOB,  BHEPIHUs
3JEKTPUYECKOTO IOJIsI KOH/IEHCATOPa;

OOBSICHATE OCOOCHHOCTH TPOTEKaHWS (PU3MUECKUX SBICHUH: MEXaHHUYECKOE
IBUKEHHME, TEIUIOBOE JIBJKEHHME YacTHI] BEIIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKO€E ABMKeHUE, MU dy3us, UcrlapeHne, KUIIeHUe U KOHIeHCcallus, MJIaBIeHNe
U KPUCTAUIM3ALlMsA, HANPABICHHOCTh  TEIUIONEpENauM,  DJIEKTpU3auus  Tell,
SKBUIOTEHIIMAILHOCTh IOBEPXHOCTH 3apSKEHHOTO MTPOBOJHUKA;

IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PM3NYECKOI BEIMUYMHBI OT IPYroil ¢
HCIOJIb30BAaHUEM MPSAMBIX HU3MEPEHHM, NpU HSTOM KOHCTPYHpPOBaTh YCTaHOBKY,
(buKCUpoOBaTh PE3yNbTaThl MOJYYECHHON 3aBUCUMOCTH (DU3NYECKUX BEIMYMH B BUJE
rpadukoB Cc Y4ETOM aOCOJIOTHBIX IMOTPEIIHOCTEH HM3MEpEeHUM, JeNaTh BBIBOJABI IO
pe3yJIbTaTaM UCCIEI0BAHMUS;

MIPOBOAUTh KOCBEHHBIE WM3MEPEHHUsS (U3NYECKUX BEIMYMH, MPU STOM BBIOMpPATH
ONTUMANIbHBIA METOJ M3MEpEHMs], OLICHWBaTh aOCOJIOTHBIE M OTHOCUTENIbHBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEpPEHUl;

IIPOBOAUTH  OMNBITBI 110 IPOBEPKE MPEMJIOKEHHON TMIIOTE3bl:  IUIAHUPOBATH
JKCIIEPUMEHT,  coOMpaTh  JKCIHEPUMEHTAJbHYIO  YCTaHOBKY,  aHaJU3UPOBAThH
IIOJIy4YE€HHBIE PE3YJIBTATHI U AENaTh BBIBOJ O CTATyCE MPEAJIOKEHHOMN TUIIOTE3BI;
coOmofaTh npaBuia 0e30MacHOro TpyJa HpU MPOBENEHUHM HMCCIEIOBAHUN B paMKax
y4eOHOro SKCIEpPUMEHTa, MPAKTUKyMa M Y4eOHO-HCCIeN0BAaTEIbCKON M MPOEKTHOU
NESTeIbHOCTH C MHCIIOJNb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1TAOOPATOPHOIO
000pyI0BaHUS;

pemarh pacuy€THBIE 3aJa4d C SBHO 3aJaHHONM M HESBHO 3aJaHHOW (Qu3nueckon
MOJIENIbIO: Ha OCHOBaHMM aHAJIM3a YCIOBHSA OOOCHOBBIBATH BBHIOOp (puznueckon
MOJIENIM, OTBeYamolled TpeOoBaHUSAM 3aJaud, MPUMEHITb (QOPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTYJaThl (U3UYECKUX TEOpUH MpPHU  HCIOJIB30BAHUU
MaTeMaTHYeCKUX METOJIOB pelleHUsl 3a/1ay, MPOBOJUTH pacu€Thl HA OCHOBAHUU



MMEIOIIMNXCS JaHHBIX, AaHAJIU3UPOBATh pE3YJbTaThl WU KOPPEKTUPOBATH METOJIbI
penieHus ¢ y4€TOM NOJIyYEHHBIX PE3YJIbTaTOB;

pelaTh KaueCTBEHHbIE 3aJjaui, TpeOyIOLIMe NIPUMEHEHUS 3HAaHUM U3 pa3HbIX pa3JeoB
Kypca (pu3uKu, a TakKe WHTErpaly 3HAHUI W3 JAPYTrUX MPEIMETOB E€CTECTBEHHO-
HAy4YHOI'0 LMKJA: BBICTPAUBATH JIOTMYECKYIO LEMOYKY pPACCYKIECHUU C OMOPOM Ha
M3Yy4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;

HCIOJIb30BaTh TEOPETUUCCKUE 3HAHUS JIJISI OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB PA0OTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJIOTHYECKHUX MPOIECCOB;
MIPUBOJIUTH TIPUMEPHI BKIIAJa POCCUUCKHUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKd, B OOBSICHEHHE MPOILECCOB OKPYXKAIOIIETO MHUpPA, B pa3BUTHE TEXHUKU H
TEXHOJIOTHIA;

aHAJIM3UPOBaTh U  OLIEHUBATh TIOCJEJICTBUS OBITOBOM M  IPOM3BOJCTBEHHOU
JESITEeIbHOCTH YEJIOBEKA, CBS3aHHOW C (PU3MUECKUMH MPOLECCaMHu, C MO3UIMN
3KOJIOTUYECKOU 0e301acHOCTH, MIPEACTABICHUI 0 palroOHaIBbHOM
MIPUPOJIOTIONB30BAHUH, a TaKKE€ Pa3yMHOM HCIIOJIb30BAHUM JIOCTHKCHUN HAyKU U
TEXHOJIOTUH JIJIs TaJbHEeHIIero pa3BUTHS YeJI0BEUYECKOro o0IIecTBa;

MPUMEHSTH pa3IMYHbIe CIOCOOBI paboThI ¢ mHpOpMaIHel GpU3nIecKoro CoepKaHus ¢
UCIIOJIb30BAHUEM  COBPEMEHHBIX HH(POPMAIMOHHBIX  TEXHOJOTHH, TpPH  STOM
WCIIONBb30BaTh  COBPEMEHHbIE WH(OPMAIMOHHBIE  TEXHOJIOTMM I TIOMCKA,
nepepaboTKU W TMpedbsBICHUS Y4eOHOW M HaydyHO-TIONMYJSpHOH HH(pOpMAIUH,
CTPYKTYpUPOBAaHHUS W HMHTEPIPETANUH WHPOPMAIMK, MOJYYCHHON W3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH MOJIy4aeMy0 HH()OPMAIIMIO U OLEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIMXCS 3HAHUM, TaK M Ha OCHOBE aHalu3a
HCTOYHUKA UH(OpMAIUY;

MPOSIBJIATh, OpPraHU3allMOHHBIE ¥ TO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIIBHOTO
MpUOOpEeTEeHUsT HOBBIX 3HAHMM B MPOLECCE BBIMOJHEHUS MPOEKTHBIX M y4eOHO-
HCCIIEI0BATENbCKUX PadoT;

paboTaTh B TpyMIE C WCIOJHEHHWEM Pa3IUYHBIX COIHMAIBHBIX POJeH, MIaHUPOBATH
paboTy Tpynmbl, paIMOHAIBHO pPACHpeeisaTh JACSITENbHOCT B HECTaHJIAPTHBIX
CUTYaIUAX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJ0T0 U3 YYaCTHUKOB TPYIIIHI B PEIICHUE
paccMaTpuBaeMoi MpoOIeMBblI;

MpOSBIATh MOTHBAIMIO K Oyaymied mnpodeccruoHalbHON — AEATEeNbHOCTH  TIO
CHEIUATBLHOCTAM (PU3UKO-TEXHUUECKOTO MPODUIIs.

K xonuy obyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIyOJIEHHOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

MOHUMATh poJib (U3UKA B IKOHOMHYECKOM, TEXHOJOTUYECKON, COIUATBHOU U
THYECKOU cdepax JesTeTbHOCTH YellOBeKa, Pojb U MECTO (PM3UKU B COBPEMEHHOMU
Hay4yHOU KapTHHE MUpa, POJib ACTPOHOMUHU B MPAKTUYECKON /1€ATEIHHOCTH YeJI0BEKa U
JNAJIBHEWIIEM  HAyYHO-TEXHMYECKOM  Pa3BUTHH,  3HAUYEHUE  OINMUCATENIBHOM,
CUCTEMAaTU3HUPYIOIIeH, O0BICHUTENIbHON W MPOrHOCTHYECKON (QYHKIMM (usnueckoi
TEOpPUU — JIIEKTPOJAMHAMUKH, CHELUAIBHON TEOPUHM OTHOCUTEIBHOCTH, KBAHTOBOU
¢bu3uky, poib ¢uznueckoil Teopuu B GOPMUPOBAHUHU MPEACTABIECHUN 0 (HU3HUECKON
KapTHUHE MHUpPA, MECTO (PU3MUECKOW KapTHUHBI MHUpPa B OOIIEM psijly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOJIE;

pa3nuyaTth yCIOBHUS NPUMEHHUMOCTH MoJiesiell (HU3UYEeCKUX Tel U  IPOILECCOB
(sBNEHUI): OAHOPOJHOE DJEKTPUUYECKOE M  OJHOPOJHOE MAarHUTHOE  IOJIA,
rapMOHUYECKHUE KOoJIeOaHHs, MaTeMaTHUYeCKUH MAasTHUK, WACaJIbHBIN TNPY>KUHHBIHA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCAIbHBIN KOeOaTeIbHbIN KOHTYp, TOHKas JINH3A,
MOJIENIEN aToMa, aTOMHOT'O SI/Jpa ¥ KBAHTOBOW MOJIEIN CBETA;



pasznuyath ycnoBHsS (TpaHUIBI, OONACTH) NPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB,
MMOHUMAaTh BCeoOLUi XapakTep (QYyHIAaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTD
WCIIO0JIb30BaHUSI YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMS, UCIOJB3Ys
OCHOBHBIC TOJIOKEHHUSI W 3aKOHBI DJJIGKTPOJUHAMUKH U CIELHUAIBHON TEOPUH
OTHOCHUTENIbHOCTU (3aKOH COXpPaHEHHUs 3JEKTPUUECKOTo 3apsiia, cujia AmIiiepa, cuiia
JlopeHuia, 3akOH DJJEKTPOMArHUTHOW WHAYKUWHU, npaBwio Jlenma, cBs3zp IJIC
CaMOMHAYKLMU B 3JIEMEHTE 3JEKTPUUYECKOM LENU CO CKOPOCTHIO M3MEHEHUsS CHIIbI
TOKa, TOCTYJIAThl CIICLIUAIbHOW TEOPUH OTHOCUTEIBHOCTH DUHIITEHHA);
aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3YS MOJOKEHUS
KBaHTOBOU (u3uku (ypaBHeHHE DWHINTEeHHA s (oTodddekra, mepBbIii U BTOPOIA
noctynatsl bopa, mpuHIUI cOOTHOIIEHUs HeomnpeaenéHHoctel ['eizendepra, 3aKOHbBI
COXpaHEHUs 3aps0BOTO U MAaCCOBOTO YMCE M SHEPIHH B SICPHBIX PEAKIUAX, 3aKOH
PaZMoOaKTUBHOIO pacraja);

OIHCHIBATh (PU3UYECKHE MPOIICCCHI U SIBJICHUS, UCIIOJIb3YS BEIIMYUHBL: HAMPSKEHHOCTh
JJEKTPUYECKOTO  MOJs, IOTEHUHUAN  3JEKTPOCTATUYECKOro  IOjs,  Pa3HOCTb
MOTEHIIMAJIOB, J3JEKTPOABIKYIAs CUJIA, MHIYKIHMS MarHUTHOTO IIOJIsl, MarHUTHBIN
MOTOK, cuia AmImepa, WHAYKTUBHOCTb, JJIEKTPOJABIKYIIAs Cujla CaMOMHAYKIUH,
SHEPTUsi MAarHUTHOTO TIOJISI TTPOBOJTHUKA C TOKOM, PEJISITUBUCTCKUI UMITYJIbC, TIOJIHAS
SHEPTHsl, SHEPTUS MOKOSI CBOOOTHON YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YHUCJIO U 3apsl iapa, SHEPTUSI CBSI3H SIIPa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBICHUN: DJIEKTPOMAarHUTHAs
WHIYKIHS, CAMOMH]TYKITUS, pe30HAHC, HHTep(epeHIus BOIH, TU(PaKIUs, TUCTIEPCHUS,
MOJIHOE BHYTpPEHHEE oTpaxeHue, hotornextpuueckuit addekr (hotorddekr), anbda-
u Oera-pacmansl  fAnep, TraMMa-u3iIydeHue sjaep, (U3HUYECKUE  MPUHIUIIBI
CHEKTPAJILHOTO aHallu3a U paboTHI Jlazepa;

OTpEIeATh HANPaBICHUE MHAYKIIMM MArHUTHOTO TOJISI MPOBOJAHUKA C TOKOM, CHJIBI
Awmnepa u cuisl Jlopenna;

CTPOUTHh M300pakeHHe, Co37aBaeMOe€ IIJIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
PacCUUTBIBATh €r0 XapaKTEPUCTUKU;

MIPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHE TOHSTHS, TEOPUH U 3aKOHBI JJIs
aHanmu3a M OOBsACHEHHS (U3MUECKUX TMPOLECCOB, MPOUCXOAAIIMX B 3BE3MAX, B
3BE3IHBIX CHUCTEMaX, B MEXKTaJaKTHUYEeCKOM cpejie; MABMKCHUS HEOCCHBIX Tel,
ABOJIIOLMH 3BE30 U BeeneHHol;

MPOBOJIUTh MCCIIEIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEJIMYUH C HCIIOIH30BAHHEM
MPSIMBIX U3MEPEHUIA, TIPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH Pe3yIbTaThl
MOJTYYEHHON 3aBUCHUMOCTH (DU3WYECKUX BEIUYMH B BHUAEC TpadUKOB C YUIETOM
aOCONIOTHBIX ~ TOTPEIIHOCTe M3MEPEeHUM, JenaTh BBIBOABI 1O pe3yibTaTraM
HCCTIEIOBAHUS;

MPOBOANTh KOCBEHHBIE H3MEPEeHHUS (GU3NYECKUX BEIHYMH, MPH ITOM BBIOMpPATH
ONTUMATBHBIA METOJI HM3MEPEHHUs, OICHHBAaTh aOCOJIOTHBIE W OTHOCHUTEIHHBIC
MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH  OMBITHI 0 TPOBEPKE MPEIIOKEHHOW THUMOTE3bl: IJIAHUPOBATh
JKCIIEPUMEHT,  cOoOMpaTh  JIKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  aHAIU3UPOBATH
MOJTyYEHHBIE PE3YJbTAThI U JIeJaTh BBIBOJI O CTaTyCe MPEII0KEHHOW TUTIOTE3HI;
OMUCHIBATh METO/IbI MOTYUYEHHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHUH;

coOmro1aTh mMpaBmiia 0€301acCHOTO TPYyJAa MPU MPOBEACHUH HCCIICIOBAHHA B pamMKax
y4e0HOT0 SKCIEPUMEHTa, MPaKTUKyMa M Y4eOHO-HCCIEeIOBATENbCKOW U MPOEKTHOM
NESATETLHOCTH C HCIOJIB30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB W J1IA0OPaTOPHOTO
00opyI0BaHUs;



pemiaTh pacy€THBIC 3aJa4d C SBHO 33JaHHOM W HESBHO 33JaHHOW (U3UYECKOI
MOJIEJIbIO: HAa OCHOBAaHMM aHajM3a YCJIOBUSA BbIOMpAaTh (U3MUECKHE MOAEIH,
OTBEYaroIe TpeOOBAHUSAM 3aa4M, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
HOCTYyJaThl (PU3UYECKUX TEOPUM IpPH HCHOJIb30BAHUUM MAaTEMaTHYECKUX METOJ0B
pelieHns 3a4ady, IMPOBOAUTH pacuy€Tbl Ha OCHOBAaHUM HUMEIOUIUXCA JIAHHBIX,
aHAJIM3UPOBATh PE3YyJIbTaThl M KOPPEKTUPOBATb METOIbl PpEIIEHUS € YYETOM
IIOJIyYE€HHBIX PE3YJIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a7jaui, TpeOyIolKe NIPUMEHEHMs 3HaHUH U3 Pa3HbIX pa3/iesioB
Kypca (U3UKH, a TaKKe HHTErpAllii 3HAHUH W3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAy4yHOIO LMKJA: BBICTPAUBaTh JIOTMYECKYIO LIENOYKY PacCyKIEHUH C OIOpOH Ha
M3yYEHHBIC 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NUECKUE SBICHUS;

UCIOJIb30BATh TEOPETUYECKUE 3HAHUSA U1 OOBACHEHHUS] OCHOBHBIX IIPUHIUIIOB pabOThI
M3MEPUTENBbHBIX MPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTMYECKHX IPOLIECCOB;
IIPUBOAUTH IIPUMEPHI BKJIA1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB B Pa3BUTHE
HayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHUpPA, B pa3BUTUE TEXHUKU MU
TEXHOJIOTHI;

aHAJIM3UPOBaTh U  OLIEHUBATh IOCJIEJICTBUS OBITOBOM M  IPOM3BOJCTBEHHOMU
NeSITeIbHOCTH 4YEJIOBEKA, CBSI3aHHOW C (PU3MUYECKUMM IpOLECcCCaMH, C MO3UIMH
JKOJIOTHUYECKOU 0e3011acHOCTH, IIPEACTABICHUI 0 palrOHAIbHOM
IIPUPOJOIOJIB30BaHNU, a TAKKE PAa3yMHOM HCIIOJIB30BAHMM JOCTMIKCHMM HAyKu U
TEXHOJIOTUH JIJIs 1ajbHEHNILIEro pa3BUTHS YEJI0BEUYECKOIro OOIIECTBa;

IPUMEHSATh pa3IMyHble clIoco0bl paboThl ¢ MH(pOpMaLel Gu3nyeckoro coaepx aHus ¢
HCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOIHH, IpU  3TOM
UCIOJb30BaTh  COBpPEMEHHble  HH(GOpPMAllMOHHBIE  TEXHOJOTMM s  IIOHMCKa,
nepepadoTKH M TPEIbSBICHHUS Yy4eOHOW ¥ HAYYHO-TIONMYJSIPHOW HWH(OpMAaLUH,
CTPYKTYPUPOBAaHUS M MHTEpIpEeTalud HHGOpMAlUU, TOJIYYEHHOH M3 Pa3IUYHBIX
MCTOYHHUKOB, KDUTHYECKH aHAJTM3UPOBATH MOIYYaeMy0 HHPOPMALIUIO U OLCHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIMXCS 3HAHUM, TaK M HAa OCHOBE aHAIU3a
HCTOYHUKA UH(OpMaIUY;

IPOSABIIATE OPraHM3ALMOHHBIE M IIO3HABATEJIBHBIE YMEHHMS CaMOCTOSTENBHOIO
MpUOOPETEHUs HOBBIX 3HAHMM B IPOLIECCE BBIMOJIHEHUS NPOEKTHBIX M Yy4eOHO-
UCCIIeI0BaTEeIbCKUX PadoT;

paboTaTh B IpyIIe C HCIOJHEHUEM Pa3JIMYHBIX COIMAJIBHBIX POJEH, IIaHUPOBATh
paboTy TIpymmbl, PpalUOHAIBHO pACHpPEAeNsTh AEATeIbHOCTh B HECTaHJApTHBIX
CUTYallUsX, aIeKBaTHO OLIEHMBATh BKJIAJ KaXJ0r0 U3 YYaCTHUKOB TPYIIIbI B pELICHHE
paccMaTpuBaeMoil IpoOIeMbl;

MpOSABIATH MOTHBAMIO K Oyaymed mnpodeccuoHalbHOM — €ATENbHOCTH IO
CMELUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.
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43 M3KMKa aTOMHOTO Si/Ipa U 3JICMEHTapHBIX 5 https://m.edso0.ru/fa251ff
4acTHI] a
Hroro mo pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bu6mmotexa LJOK
51 DJIeMEHTBI aCTPOHOMHHU M aCTPOPUIUKH 12 https://m.edsoo.ru/fa251ff
a
Wroro no pazneny 12
Paznen 6. PUSUYECKUN IPAKTUKYM
bubnmorexa LIOK
6.1 dusnyecknit MpakTUKyM 16 16 https://m.edsoo.ru/fa251ff
a
Hroro mo pazneny 16
Paznen 7. OBOBLIIAIOUIEE IOBTOPEHUE
S buGmorera LIOK
7.1 NICATCIEHOCTH, IPHOBPETEHHOTO DK 15 https://m.edsoo.ru/fa251ff
u3ydennn kypca ¢usuku 10 — 11 kimaccos a
Hroro no pazneny 15
PeszepBHoe Bpemst 10
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IPOLECCA
OBSA3ATEJBHBIE YYEGHBIE MATEPUAJIBI 1JI1 YYEHUKA
» dusuka, 10,11 kimace/ Msxumes I'.4., Byxosues b.b., Corckuit H.H. mon penakiueii [lappentoeBoit H.A., AkiinonepHoe 0011ecTBo
«3marenscTBO «IIpocBemienue»
METOANYECKHUE MATEPUAJIBI JIS1 YYUTEJISA
1. T.4. Mskumes, b. b. bByxosues, H.H. Corckuii ®uzuka 10,11 k. @uzuka 10,11 knacc. ba3oBelit u yriayOneHHbBIH YpOBEHb. Y YeOHUK.
Mockaa. [Ipocsemnienue, 2020
2. TS5 Msaxumes, b.b. Byxosnes, B.M. Hapyrun ®usuka 11 knacc. ba3oBeiii u yriuy0iaeHHbIN ypoBeHb. Y4eOHUK. MoOCKBa.
[Ipocsemenue. 2020
3. A.IL PemvkeBuu. COopHUK 3a1ad o ¢pusuke. Mocksa, [poda, 2005 - 2019 r.
4, Coopnuk 3amad o pusuke s 9 — 11 knaccos. CocraButens [.H. CrenanoBa. M.: «IIpocsemnienue», 1996 r.
5. I0.A. Caypos. ®usuka. [loypounsie pa3zpadorku. 10 kiacc. [Tocobue ms o0mieo0pa3oBaTenbHbIX Opranu3amnuii. Mocksa.
[Ipocsemenue. 2015
6. FO.A. Caypos. ®usuka. [loypounsie pa3zpadorku. 11 kimacc. [Tocobue mist 001eo0pa3oBaTeIbHBIX OpraHu3anuii. ba3oBeri u
yriayOnennbiil ypoBenb. Mocksa. [Ipocsemenue. 2017 r.
COOpHHK TECTOBBIX 3aJIaHUH I TEMATHYECKOTO U UTOroBOro KoHTpourst. dusuka 10 kimace. M.: «uatemnexr-Lentpy», 2004 r.
C.M. Anapromeukut, A.C. CiiyxaeBckuii. @usnka. «KOHCTpYKTOP» caMOCTOSTENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 knacchl.
9. Tocobue mns yunteneit. M.: [Ipocsemenue, 2010
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HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
JXuBas pusuka: o0yvaromas nporpamma, http://www.int-edu.ru/soft/fiz.htmil

VYpoku pusuku ¢ ucnois3oBanneM MuTepreta. http://www.phizinter.chat.ru/

®wusuka.ru. http://www.fizika.ru/

dusnka: kosuiekius onbiToB. http://experiment.edu.ru/

du3snka: 3IeKTpOHHAS KOJIEKIHs ombIToB. http://www.school.edu.ru/projects/physicexp
Karanor ccbutok Ha pecypcebl o pusuke http://www.ivanovo.ac.ru/phys

BecruiaTbie 00y4varomue mporpammel o ¢usuke http://www.history.ru/freeph.htm
JIabopatopHbie paboThI 10 Gu3uke. BupTyanbHbie taboparopubie padoTsl. hitp://phdep.ifmo.ru
AnnMarus pu3HYecKuX mporeccoB oobsicHeHussMu. http://physics.nad.ru

10. ®usnueckas >anukioneaus http://www.elmagn.chalmers.se/%7eigor
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