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MNOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa 10 Qu3uke Ha YpOBHE CpeaHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIO)KEHUH M TpPeOOBAHMH K pe3ysbTaTaM OCBOECHMS
OCHOBHO#1 00pa3oBaTenpHOM porpammsl, npeacTabieHHbIX B DT'OC COO, a Takxke
¢ yuétom enepanpHON paboyeil mporpamMmbl BocmuTaHus W KoHIENun
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoit @enepanuu, peaqu3yonmxX OCHOBHbIE 00pa30BaTebHbIE IPOIPAMMBI.

ITporpaMma no ¢usmke onpenenser 00s13aTeNbHOE IPEIMETHOE COJAEPIKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U pPa3/ieoB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOrMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaromuxcs.
ITporpamMMa mno ¢usuke Aa€T MNPEACTABICHUE O LENIAX, COAECpPXKaHUM, OOIIeH
cTpateruu OOy4YeHHUs, BOCHUTAHMS M PAa3BUTUS OOYyYarOIIMXCS CpPEACTBAMU
yuebHoro npeamera «Du3nkay Ha yriIyOJIEHHOM YPOBHE.

Nzyuenne kypca ¢u3MKH YriIyOJIEHHOTO YpPOBHS IO3BOJISIET PEaIn30BaTh
3a/1a4 Npo(eCcCUOHATBHON OPUEHTALMK, HAIPABJIEHO HA CO3/IaHUE YCIIOBUU I
IPOSIBJICHUS] CBOMX HWHTEIIEKTYaJbHBIX U TBOPYECKUX CIHOCOOHOCTEN KayKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJKEHHs O0pa30BaHUS B
OopraHM3anusax MNpoecCHOHATBbHOr0 00pa30oBaHUS 1O Pa3IUYHbIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIELIUATIBHOCTSIM.

B nporpamme no gusuke onpeaenstorcs miaHupyeMble pe3yIbTaTbl OCBOCHHUS
Kypca (U3MKM Ha YpOBHE CpEOHEro o0mero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrimyOn€éHHoM — ypoBHe).  Hayuwo-
METOJIOJIOTUYECKOM OCHOBOW [UIsl pa3pabOTKu TpeOOBaHUNH K JIMYHOCTHBIM,
METANpeIMETHBIM U MPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBLIMX
nporpaMMmy Io (hu3MKe Ha YpOBHE CpPEIHEr0 0011ero o0pa3oBaHus Ha yriyOlIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca GU3MKH Ha YriTyOJIEHHOM ypOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYEHUS;

coJiepkaHue yueOHoro npeamera «Pu3nka» 1o rogaM o0ydyeHusl.

[IporpaMma mo ¢u3uke HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIIOJIb30BaHa YUYUTENAMHU (PU3UKH TSI COCTABJICHHS CBOMX PAOOYMX IMPOrPaMM.

ITporpaMMa no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENIEH U
IOPEIOCTABIIAET BO3MOXKHOCTH Il peaIM3alud pas3iIUYHbIX METOJUYECKHUX
NOJXOJOB K IpenojaBaHUi0 (U3MKU Ha YIrJIyOJEHHOM YPOBHE IpPH YCJIOBHHU
COXpaHEHHUs 00s13aTeNIbHOM YaCTH COAepKaHUs Kypca.

dusznka Kak Hayka O Haumbonee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYyIAas B
KayecTBe y4eOHOTO MpEeAMETA B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHu# 00 okpykatoieM mupe. LLIkonbHbIN Kype GU3NKN — ccTeMO00pa3yoImuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWHA, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME€ W AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUN OMNpENeNuIo XapakTep U OypHOe pa3BUTHE
pa3zHOOOpa3HBIX TEXHOIOTHH B cpepe SHEPreTUKU, TPAHCTIOPTa, OCBOEHUSI KOCMOCA,
MOJy4YEHHUS HOBBIX MaTepUajoB C 3aJaHHBIMHU cBoWcTBamu. W3ydenue Qumku
BHOCUT OCHOBHOM BKJIaJl B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KApTHUHBI MHUPA
oOyuatomierocs, B (OpPMUPOBAHNE YMEHUN MPUMEHSATh HAYYHBIH METO]I TO3HAHUSA
IPU BBIMOJHEHUU UMHU YU4E€OHBIX UCCIEAOBAHUI.

B ocHOBY Kypca ¢pu3nuku Ha YpOBHE CpPEeIHETO 00IIero 00pa3oBaHUs MOJI0KEH
pPSAA UIEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEM KypC SBIAETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lieloB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KITACCUUECKOMN, TAK M COBPEMEHHOMN (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM € HEl Marepuanl Kypca (U3HKH
o0beMHEH BOKPYr (u3nueckux Teopuid. Bemymmm B Kypce sABiIsercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BELIECTBE U
noJie.

Hoea zymanumapuzayuu. EE€ peanusanys OpeAnonaracT MCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYECKONM HAayKH, OCMBICICHHE CBSA3H Pa3BUTHUSA
(bu3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y KOJIOTUYECKUMU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc dbuzuku yrinmy0a€HHOTO ypOBHS
IPEANOaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
yYpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTUU.

Hoen »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEJACHUS JJIEMEHTOB
COJIep)KaHUsA, TOCBAMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU M TEXHOJOTHH, a Takke 00CYXKIEHUs
npo0sIeM palMOHAIBLHOTO MPUPOAONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

OcBoeHue coJiep>kaHus MPOTrpaMMBbl 10 (GU3HKE JOHKHO ObITH OCTPOSHO Ha
NPUHLIMIAX CUCTEMHO-JIEATEIBbHOCTHOTO noaxonaa. i Gu3nku peanusanus 3THUX
NPUHLIUIIOB 0a3UPyeTCsl Ha UCIOIb30BAaHUH CAMOCTOSITEIbHOTO HKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoero ¢akropa ydeOHoro mnpoiiecca. s yriayOinéHHoro
YPOBHS — O3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOrO OSKCIIEPUMEHTA,
BKJIIOYAIOIIETO (PPOHTAJbHBIE YUYEHMUYECKHE ONBITHl MPU M3YYEHUH HOBOIO
MaTepuaia, JaboparopHbsie paboTel U pabOTHl MpakTHKyMa. [Ipu 3TOM BO3MOMXKHBI



nBa criocoba peanuzanuu GU3NYECKOro NpakTukyma. B mepBom ciyuae mpakTukym
npoBoguTcs 6o B koHie 10 m 11 kmaccoB, mubOO MOCiae MEPBOTO W BTOPOTO
MOJIYyTOUH B KaXKIOM M3 3TUX KJaccoB. BTopoit cmocob — 3To mHTEerpamus padot
NpakTUKyMa B CHUCTeMY JaOOpaTOpPHBIX pabOT, KOTOPbIE MPOBOJSATCS B MpoOLEcce
u3yueHus: pasznena (temsl). IIpu sTom moj paboTamMu MpakTHKyMa MOHUMAETCS
CaMOCTOSITENIbHOE ~ UCCJIEOBAaHHE, KOTOPO€ TMPOBOAUTCS IO PYKOBOJACTBY
CBEPHYTOTr0, 00001IEHHOTO BHIa O€3 MOLIAroBOM HHCTPYKIIUH.

B mporpamme mo ¢Qusuke cucremMa YYEHHYECKOTO OSKCIEPUMEHTA,
1a00paTOpHBIX pabOT M MpaKTHUKyMa IpeJCTaBieHa €AWHBIM IMepeuyHeM. Bwioop
TEMAaTUKU JUIS 3THUX BUIOB YUYEHHYECKUX MPAKTHUECKUX pabOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIBLHOTO MPOIEcca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAaHMUST U OCHalleHusi kabunera Qusuku. [lpm sTomM oOecneunBaercs
OBIIQJICHUE OOYYAIOIIMMUCS YMEHHMSIMHU MPOBOJUTH TpPSMbIe U KOCBEHHBIE
U3MEPEHUs, HUCCIEIOBAHUS 3aBUCHUMOCTEH (M3NYECKHX BEIUYHMH M IOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yAEISETCS PEHICHUIO paCYETHBIX U KaYEeCTBEHHBIX 3a/1a4.
[Tpu 3TOM Asst pacu€THBIX 3a]a4 MPUOPUTETOM SBIISIOTCA 337a4U C SBHO 3aJaHHOU
Y HESIBHO 3a/laHHON (hPU3MYECKON MOJIENbIO, TTO3BOJISIONINE TPUMEHITh H3yUCHHbIE
3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasfena Kypca, TaK U HHTErpupys
NPUMEHEHHE 3HaHUI U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIIAIOTCS 3aJaHusi Ha OOBsSCHEHUE/NMpEeACKa3aHHe MPOTEKaHUs (UINYECKUX
SIBJICHUH U MPOLIECCOB B OKPYXKArOIIEeH XU3HH, TpeOyromue Beidopa (pU3nUecKoil
MOJIENIN JJISl CUTYalluu PAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu @I'OC COO k MaTepuaabHO-TEXHUYECKOMY
o0ecrneyeHnto y4eOHOoro npouecca Kypc GU3uku yriyOaéHHOTo YpOBHS Ha YPOBHE
cpenHero oémero oOpa3oBaHMSA JOKEH HM3y4aThCsl B YCIOBHSX MHPEIMETHOTO
kabuHeta. B kaOunere (U3MKM JOKHO OBITH HEOO0XOJIUMOE J1abopaTOpHOE
00opyI0BaHKE [T BBITOJHEHHS YKa3aHHBIX B IPOrpamMMe 1o (pU3HuKe yueHHYECKuX
OTIBITOB, JJAOOPATOPHBIX PAaOOT U pabOT MPAKTUKYMa, a TAKKe JEMOHCTPALIMOHHOE
o0opynoBaHue.

JlemMoHCTpalMoHHOE  000pynoBaHue (QOPMHUPYETCSI B COOTBETCTBHH  C
OPUHIUIIOM MHHUMAQJIBbHOM  JOCTAaTOYHOCTH U  OOECHEYMBACT IOCTAHOBKY
NEePeUYNCICHHbIX B IporpamMme 1O (U3MKe KIIOUEBBIX JAEMOHCTpAalMid Ui
UCCIICIOBAHMUSI ~ M3Yy4YaeMbIX SIBICHMA M  TPOLECCOB, OSMIHUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHIA.

JIaGopaTopHoe o0OOpyIOBaHHE Ui YYEHHYECKUX NPAKTUYECKHX padoT
dopmupyeTcss B BHJE TEMAaTUYECKHX KOMIUIEKTOB M OOeCleuMBaeTcsi B pacuéte
OTHOTO KOMIUIEKTa Ha JBYyX oOyd4aromuxcs. TemMaTHuecKue KOMIUIEKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BH/JIE IIU(PPOBBIX JT1a00paTOPUid.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

(opMupOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arolmuxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, Ppa3BUTHE HX HUHTEIUIEKTyaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJe MO3HaHUs U (popmupoBaHHE
UCCJIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

(opMHUpPOBaHNE HAYYHOIO MHPOBO33PEHHS KAK PE3yJibTaTa U3Y4YEHHUs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

dbopMHEpOBaHUE YMEHHUI OOBSCHATH SIBICHUS C UCTIOJIb30BaHUEM (DU3UIECKUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

(opMUpOBaHNME NPEACTABICHUNH O POIM (PUMKK A Pa3BUTUS JIPYrUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TPEICTaBICHMA O  BO3MOXHBIX  cdepax  Oymymieit
npo(hecCHOHANBHON EATENbHOCTH, CBSI3aHHBIX C (U3MKOW, TOArOTOBKA K
nanbHeneMy oOy4eHHI0 B 3TOM HaIlpaBJICHUU.

JlocTrkeHne 3TUX Liened 00ecreunBaeTCsl peuleHueM CIeAYIOUIX 3a/1ad B
poLecce U3yUeHUs Kypca GU3NKN Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus:

npuoOpeTeHne CUCTEMBbI 3HAHUI 00 O0mMX (PU3NUECKHX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYISpHYI0  (U3HUKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKH;

(opMUpOBaHNE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUSA ISl OOBSICHEHUS
(u3nyecKuX SIBICHUH B MPUPOAEC M ISl NPUHATUS NPAKTUUECKUX DPEIICHUN B
MMOBCEIHEBHOM JKHU3HHU;

OCBOEHHE CITOCOOOB PELICHHS Pa3IMYHBIX 33144 C SIBHO 33JJaHHON (PU3NYECKOM
MOJIEJIbIO, 3a/ay, NOJpa3yMeBaIOIIMX CAMOCTOSTEIBHOE CO3JaHue (PU3NUYECKOU
MOJI€IM, aJeKBATHOM YCJIOBMSIM 3aJaud, B TOM 4YHUCJE 3aJad WH)XEHEPHOTO
XapakrTepa,

NOHMMaHWE (U3NYECKUX OCHOB W NPUHLMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUSI Ha OKPYXKAIOLIYIO CPEAY;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSA U TPOBEACHUSA
(¢u3nyecKnx SKCIEpUMEHTOB, aHajdu3a MW HMHTepIpeTauuu uHpOpMaluy,
OTpe/ieNieHus JOCTOBEPHOCTH MOJIYUEHHOTO Pe3yibTarta;

CO3[IaHHWE YCJIOBUW JUIl PA3BUTHS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOM J1€ATENbHOCTH;

pa3BUTHE HHTEpeca K cepaM NMpoPecCUOHANBHON NeATEIbHOCTH, CBA3aHHOM
¢ (hU3UKOM.



B cootBerctBun ¢ tpeboBanusimu PI'OC COO yriyOnéHHBIN ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®duszmka» Ha YpPOBHE CpEOHEro OOIIero
oOpa3oBaHusi BbIOMpaeTcsd OOYyYAIOIIMMHUCA, IUITAHUPYIOIIMMU MPOJOIHKEHHE
o0pa3oBaHUs MO CHEIUATBHOCTIM (PH3UKO-TEXHUIECKOTO MTPOdHIIs.

Ha uzyuenue puzuxu (yriayOnéHHBIA ypOBEHb) Ha YPOBHE CPEAHETO 0OIIEero
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacos (5 yacoB B HEIEIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEAEIIO).

[Ipennaraemerii B mporpamMme 1o (¢U3MKE IMepeueHb JIaopaTOPHBIX H
NPAKTHYECKUX paboT SIBISIETCS PEKOMEHIOBAaHHBIM, YYHTENbh JeJaeT BHIOOD
NPOBEJCHUS JTA0OPAaTOPHBIX PAOOT ¥ OMBITOB C YYETOM WHIAMBHIYaTbHBIX
0COOEHHOCTEH 00yJarOIIMXCS.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. HayuHnbiit MeTO IO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAs HayKa o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PUBUYECKUX SIBJICHUU.

DKCHEepUMEHT M TeOopusl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
IKCIIEPUMEHT B (pU3HKE.

CriocoObl  M3MepeHus: (U3MUECKUX BEJIMYMH (aHAJIOTOBble U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (pusmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PU3NIECKUX SBICHUA W MPOIECCOB (MaTepuaibHas TOYKA,
abCOIOTHO TBEPOE TEIIO, UACATbHAS KUIAKOCTh, HACATBHBIN a3, TOUSYHBIN 3aPs).
['unote3a. @U3NYECKUl 3aKOH, T'PAHULIBI €M0 NPUMEHUMOCTH. PU3nyeckas Teopusl.

Pons u Mecro ¢uzuku B (HOPMUPOBAHHM COBPEMEHHOW HAyYHOU KapTUHBI
MHUpa, B MPAKTUYECKON JIEITEIbHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

M3mepeHne cuibl TOKa M HANPSHKEHUS B LIENU HOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoOMCTBO C HH(ppoBor jabopatopueit no gusuke. [Ipumepsl u3MepeHus
(U3UYECKUX BEJIMYUH TIPH MIOMOIIH KOMIIBIOTEPHBIX JaTYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHKCHUS.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKHU.

Pagnyc-BexkTop MaTepuasibHOM TOYKH, €ro MPOEKUHWH Ha OCH CHCTEMBI
KoopauHaTt. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeAHsIi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M
YCKOPEHHE MaTepUaIbHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbl KOOPAHMHAT.
CrnoxxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaT€pUaIbHOM TOUYKU OT BPEMEHU U UX
rpaduKH.

CBoOonmHOoe maneHue. YCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Ttena,
OpOIIEHHOTO MO/ YIJOM K TOPWU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHUSI MaTEpUAIbHON TOUKH OT BPEMEHU U UX IpaQUKU.



KpuBonmHenHoe  nBuwkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPY>XKHOCTH. YTJIOBasi M JMHEHHass ckopocTh. llepuoa m dacrora oOpaleHusl.
[lenTpocTpeMuUTEIbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTEPUATbHON TOUKH.

TexHuyecknue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CIUIOMETP,
JBUYKEHUE CHAPSI0B, IEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadyn, CKOPOCTHBIE
JTUQTHL

Jemoncmpayuu.

Mopgens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XApAKTEPUCTUK
JBH>KECHUS.

Crioco0OblI uccieI0BaHusl IBHXKEHUI.

WnrocTpanus npeaeinbHoro nepexoia i N3BMEpEHNe MrTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmionenne aBmkeHus Ttena, OpOLIEHHOTO MOJA YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

HamnpagneHnue ckopocTy pu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PELYKTOPE.

CpaBHeHUE IyTEN, TPAEKTOPUI, CKOPOCTEN IBUKEHHUS OJHOTO U TOTO XKE Tena
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaAKMUKyM.

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCKOpEHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MHYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBH>KCHUU.

WU3mepenre  yckopeHUss ~ CBOOOJHOTO  mafeHusi  (PEKOMEHJIO0BAHO
UCIIOJIb30BaHuE IUPPOBOI TabOpaTOpuH).

N3yuyenue NBUKEHHUS TeNa, OpOILIEHHOIO TOPU30HTaIBHO. [[poBepka rumnoresbl
0 TpSMOWA MNPONOPLHUOHATIBHOM 3aBHCUMOCTH MEX]y MAAJIBHOCTBIO TNOJETA U
Ha4yaJbHON CKOPOCTBIO TEJIA.

N3yueHne IBHXKEHUS Tella IO OKPYKHOCTH C IOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tieproia oOpalieHus KOHMYeCKOro MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. lunamuxa.



IlepBbii 3akoH Hprotona. MuepuumaneHble cuctemsl orcyéra. [IpmHnmn
oTHocuTenpHOCTH ['anmnes. HenmHepunanpHble cUCTEMBI OTCUETA (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cua. [IpuHIuUI Cynepro3uiuy CHil.

Bropou 3akoH HeroTOHA 1711 MaTepuaaibHON TOUYKHU.

Tperuit 3akoH HproTOHA 17151 MaT€pUaIbHbBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna TsxecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOIO MaJIEHUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IIJIAHETHI U OT reorpaduieckoi MUpPOThl. J[BUkeHue HEOECHBIX Tell
U X ciyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, aBmxyerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIbKEHUS U CUIla TPEHMSI ITOKOSI.
Koadpdunuent tpenns. Cumna cOnpoTUBIEHUS NPHU IBUKEHUH TEJIa B KUAKOCTH WIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO ABUKEHHS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBIYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmronenne nBuxkeHHs TEN B MHEPLHUATBHBIX U HEUMHEPLHAIBHBIX CHUCTEMaX
OTCY€ETA.

[IpyHIMI OTHOCUTEIBHOCTH.

Kauenne nByX LWJIMHAPOB WM LIapOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHO/ACICTBYIOIIECH MPUIIOKEHHBIX K TEITy CHJI C IPOU3BEACHUEM
MAaccChl TeJIa Ha €r0 YCKOPEHHE B MHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO CWiI, BOBHUKAIOIIUX B PE3YyJIbTATE B3aUMOJECUCTBUS TEIL.

N3mMepenue macc 1o B3anMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI MIOKOSI, KAYEHHSI M CKOJIBIKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMuKym.

W3mepenne paBHOACUCTBYIOUIEH CHII MPHU ABMKEHUU OpycKa MO HAKIOHHOM
IJIOCKOCTH.

ITpoBepka TUIOTE3bl O HE3aBHUCHUMOCTH BpPEMEHHU JIBUXKEHHUS Opycka IIo
HAKJIOHHOM INTOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro MaCChI.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

N3yueHne NBUKEHUS CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTOM uepes
JETKui OJIOK.

N3mepenue koddduiiieHTa TpeHus MO BEJIMYMHE YII0BOTO Kod(duireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBHXEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3(pPULIMEHTOM TPEHHUSI.

N3yueHne NBUKEHUS IPy3a Ha BALy C TDEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe W BpamiaTteabHOE JBHXKEHUE
TBEpAOro Tena. MOMEHT CHJIbI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl.
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEIIETYAThIe KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaAKMUKyM.

HccnenoBanre ycliOBUMI pPaBHOBECUS TBEPIOIrO TeJla, HMMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PaCUYET CUII YIIPYTOCTH.

M3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO MUIOMAb ONIOPHI.

Tema 4. 3akonvt coxpanenus ¢ MexaHuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. LleHTp Macc
CHUCTEMBI MaTEPUAIBHBIX TOUYEK. TeopeMa 0 IBUKEHUHU LIEHTPA Macc.

NMnynbe CUITBI M UBMEHEHUE UMITYJIbCA TElla.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

MoMeHT umIynbca MaTepualibHOW TOUYKHW. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJIAX.

PaGota cunmel Ha MajloM W Ha KOHEYHOM TiepemernieHuu. [ paduuaeckoe
npeacTaBiIeHUe paboThl CUIIBI.

MoIHOCTb CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[loreHuuanbHple W HENMOTEHLMAIbHbIE CWibl. lloTeHHManpHas sHeprus.
[ToreHuunanbpHast SHEPrUst ynpyro AeGpopMUpOBaHHOM MpyXHUHBI. [loTeHIManbHas
SHEprus Tejla B OJHOPOJIHOM IPaBUTALIMOHHOM MoJie. [loTeHImanpHas 3Heprus Tena
B TPAaBUTALMOHHOM TIOJI€ OJHOPOAHOrO Mapa (BHyTpH W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUABLHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymun s MACaIbHOM KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON IHEPTUH.

TexHn4eckre yCTpOHMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: JBUKEHHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBIA TUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHWE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

N3Mepenne MOIHOCTH CHUJIBI.

V3MeHeHue 2HepTuu Tena MPu COBEPIICHUN PaOOTHI.

B3auMHbIe npeBpalicHUs KUHETUYECKOW M TMOTEHUMAJIbHOW SHEPrui MNpu
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTHUH MPU CBOOOTHOM TaICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaAKMUKyM.

N3mepeHne nMmyJibea Teia o TOPMO3HOMY MYTH.

W3mepenue CUuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIIS X MOIIIHOCTH CUJIbL
TATH.

CpaBHeHHE U3MEHEHUSI UMITYJIbCA TEJa C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEeHHs] UMITYJIbCA IIPU YIIPYTOM B3aWMOJICMCTBUMU.

N3mepeHre KNHETUYECKON SHEPTUHU TeJla [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TOTEHIIMAIBHON YHEPTUU MPYKUHBI ¢ PabOTOM CHUIIBI
TPEHMUSL.

Onpenenenue pabOThl CWIbl TPEHUS] MPU JABMKEHUM TEda MO HAKIOHHOU
IJIOCKOCTH.

Paznen 3. Mosekyasipaasi u3nka u TEPMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMOJOXKEHUS MOJEKYJIsIpHO-KuHeTnYeckon Tteopun (MKT), ux
onbITHOE 00ocHOBaHMe. [(nddy3us. bpoyHoBckoe aBmxeHue. XapakTep ABUKCHUS
Y B3aUMOJICUCTBUS YaCTUIl BELIECTBA. MoJenu CTPOEHUs Tra3oB, XKUAKOCTEU WU
TBEPIBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeei. Macca u
pa3mepsbl MoJiekya (atoMoB). KonnuectBo BemectBa. [locTostnaas ABorajpo.



TennoBoe paBHOBecue. TemmepaTypa u crocoObl €€ u3mepenus. lllkana
temneparyp Llenscust.

Mogenp naeanbHOro ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPUH: YACTHUILIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcotoTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon [anpToHa. M3ompoiiecchl B
UJeabHOM Ta3e C T[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMA, U30X0pa, 300apa.

CBA3p  MEXIy JaBJICHUEM M  CPEIHEM  KUHETHUYECKOW  HHeprueu
MOCTYINATEIbHOTO TEIJIOBOTO JIBMXKEHHUSI MOJIEKYJl HJIE€AIbHOTO Tra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICATBHOTO Ta3a).

CBs13b a0COFOTHOM TeMIEpaTypbl TEPMOIMHAMUYECKONU CUCTEMBI CO CpeHEN
KMHETUYECKOW 3HEPrUe MOCTYNaTeIbHOrO TEIUIOBOIO IBMKEHHUS €€ YaCTHLI.

TexHuyeckrue yCTpONCTBA W TEXHOJOTMYECKHE MPOLECCHL: TEPMOMETP,
OapomeTp, MoydeHne HaHOMaTePUaJIOB.

Hemoncmpayuu.

Mogenu 1BUKEHUS YaCTUL] BEIIECTBA.

Mopenb OpOyHOBCKOTO TBUXKEHUS.

Buneoponuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO JIBUXKEHUS.

Huddysus KkuaKocTeil.

Mogens onsita LlTepHa.

[IpuTsyKkeHNE MOJIEKYII.

Mopenu KpucTasuInuyeCKuX pelETOK.

HabGnrogenue u rcciieqoBaHue U30IMPOIIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HUccnepoBanne mporecca YCTAHOBJIEHUA TEIUIOBOTO PAaBHOBECHUS MPH
TeI1I000MeHe MEXKy TOpsiuei U XOJIOAHOM BOJOM.

N3yyenue H30TEpMUYECKOro Tpolecca (PEKOMEHJIO0BAHO HCIOJIb30BAHUE
1udpoBoit 1abopatopun).

N3ydeHne n30X0pHOTO MpoLecca.

N3y4yenue n300apHOro mnpouecca.

[IpoBepka ypaBHEHUSI COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mauiunbt.

Tepmogunamuueckas (T[]) cucrema. 3anaHue BHEIIHUX YCIOBUW IS
TEPMOAMHAMUYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHHE napaMeTpshl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUECHUS BEJINYMH, ONTMCHIBAIOIIUX €€
COCTOSIHUE Ha MHUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauamo TtepmoauHaMuku. (CamMOnpOM3BOJIbHAS — peEJlaKCalds
TEPMOJIMHAMUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.



Mogenps wnaeasbHOrO ra3a B TEPMOJMHAMHUKE — CHCTEMAa YpPaBHEHMM:
ypaBHeHue MenpaeneeBa—KianenpoHa U BbIpaXEHHE Uil BHYTPEHHEHW DHEPIUH.
VYcnoBus NPUMEHUMOCTH 3TOM MOJENM: HU3Kasd KOHUEHTpPALMs YacTUL, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Uil BHYTPEHHEW SHEPIrUud OJHOATOMHOTO HJIEAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLECCHI.

OnemeHnrtapHas paboTa B TepMOAMHAMUKe. Brrunciaenue paboThl 1o rpaduky
npoiiecca Ha pV-quarpamme.

Temonepegaya  Kak  crmoco0  M3MEHEHHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMUYECKOW  cucTeMbl 0e3 coBepiieHuss paborel.  KonBekuus,
TEILIONIPOBOJAHOCTbD, U3Ty4YECHHUE.

KomnuectBo Tteruorel. Temno€éMKoCcTh Tenma. YaenbHas H  MOJIIPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUME Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
toruBa. Pacuér komuuecTtBa TemIOTHl mnpu Teruionepenaye. Ilonarue 00
aanabdaTHOM MpOIIeCCE.

[lepBblii 3aKOH TEpMOAVMHAMUKHU. BHyTpeHHss1 dHeprusa. KoinuecTBo TeroTsl
U paboTa Kak Mepbl HM3MEHEHHMsS BHYTPEHHEW HHEPruM TEPMOJIMHAMUYECKON
CHCTEMBI.

BTopoii 3aKk0H TEpMOIMHAMUKH 1Sl PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSTHUE TEPMOJMHAMUYECKONW CHUCTEMBI IPOXOAUT €IUHCTBEHHAS
annabara. AOCOIOTHASI TEMIIEpaTypa.

BTopoii 3aK0H TepMOAMHAMHUKY 111 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0oJiee XOJ0AHOIO Tena K 0ojiee HarpeToMy 06€3 KOMIIEHCalUuU
(Knaysuyc). HeoopaTMOCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aerictrs TerioBbix MammH. KII/I.

Maxkcumainbnoe 3nauenue KIIJI. Hukin Kapho.

DKOJIOTUYECKUE ACIEKTHI MCIIOIb30BaHUs TEIUIOBBIX ABUTaresiei. TemmoBoe
3arpsA3HEHHUE OKPYKAIOIIEN CPEbI.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: XOJIOIMIIBHUK,
KOHJMIIMOHED, NU3ENbHBIM M KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOHHA,
NOJIy4YEHUE CBEPXHU3KUX TEMIEPATYP, YTWIH3ALUUS «TEIUIOBBIX» OTXOJOB C
UCII0JIb30BAaHUEM TEIJIOBOTO HACOCa, YTHIIM3alus OMOOPTraHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKU «TEIUIOBOM» U 3JEKTPOIHEPTUHU.

Hemoncmpayuu.

W3MeHeHne TemnepaTypsl IPH a1uadaTHYeCKOM PaCIIMpEHUH.

Bo3nymHoe orauso.

CpaBHEHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHMsI BHYTPEHHEW SHEPTUH.

HccnenoBanue aguabaTHOro mpoiiecca.



KomrbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomasl, nPAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEIIECTBA.

HccnenoBanne aguabaTHOTO MpoIlecca.

N3ydyeHrne B3aMMOCBSI3M DHEPIrUHU MEXKMOJIEKYJSIPHOTO B3aMMOAEUCTBUS U
TEMIIEPATYyPbl KUIIEHUS KUJKOCTEN.

Tema 3. Acpecammuwie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3zoBanue 1 KoHIeHcalus. Micnapenue v kumnenue. Y iefibHas TerioTa
napooOpa3oBaHus.

Hacepimiennsle u  HeHachllleHHbIE napel. KaudecTBeHHass 3aBHUCHUMOCTh
IJIOTHOCTH U IABJICHHS HACBILIEHHOT' O Mapa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TeMIIEpaTyphbl KUIICHUSI OT JIaBJICHUS B
JKUJIKOCTH.

BraxxaocTh Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

Teépnoe teno. Kpucramimueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. I[lmaBneHne w Kpuctaiudsauus. YJIelbHas TEIUIOTA IUIABJICHUS.
CyOnumanusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxatue. Caur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paciupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacidpenue. AHTApMOHHM3M TEIUIOBBIX KOJeOaHWI YacTHIl BEIIECTBA KaK MPUIMHA
TEIJIOBOTO pacIIUpPeHus TeJs (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3Hepruu B a30BbIX MEepexoaax.

YpaBHeHue TerIoBoro OagaHca.

[ToBepxnocTHOE HaTsHKeHHE. KO3 (hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsapusie sBiaenus. J[aBneHne noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
dopmyiia Jlaraca.

TexHudeckne yCTpPOWCTBA W TEXHOJOTUYECKHE TMPOLECCHL:  KUIKHE
KPUCTaJJIbl, COBPEMEHHBIE MATEPUATIBI.

Hemoncmpayuu.

TemnoBoe pacuipeHue.

CBoICTBa HACBIIIEHHBIX ApOB.

Kunenune. Kunenue npu noHM>KEHHOM JTABJICHHM.

N3mMepenue Cuitbl MOBEPXHOCTHOTO HATSXKEHUS.

OMnBITE ¢ MBUIBHBIMU IIJIEHKAMH.

CmaumnBaHue.

KanunnspHblie siBICHUS.

Moaenn HeHbIOTOHOBCKOM JKUIKOCTH.



CriocoObI M3MepeHus BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bune! nedopmanuii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenne yaenbHON TEMIOTHI IJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX MTApPOB.

N3mepenrie aOCOMIOTHOM BIIAXKHOCTH BO3/AyXa M OILIEHKAa Macchl MapoB B
MTOMEILEHUH.

N3mepenne kodpduiimenTa moBEpXHOCTHOTO HATSKCHHUS.

N3mepenne moayis FOHra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3sMHOBOro obOpasina oT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JaekrpoanHamMuka.

Tema 1. Inekmpuueckoe noJe.

OnexTpuzaums Tesl U €€ MpOsIBICHUS. ODJEKTpUYeckuil 3apsa. /IBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOOHWKHM, [HMAJIEKTPUKH W MOJYIPOBOIHUKH.
DJIeMEHTAPHBIN AIEKTPUUECKUI 3apsil. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsia.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaapl. 3akoH KyroHa.

OnekTtpuueckoe nose. Ero neiictBue Ha 3JIEKTPUYECKUE 3aPsIbl.

Hanpsok€aHocTh  anekTpuueckoro  moss.  [IpoOuHbiil  3apsa.  JluHuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO MoJsi. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[JoTeHIHAIBHOCTD 3JIEKTPOCTATUYECKOrO IMOJsA. Pa3HOCTh MOTEHIMATIOB M
HanpspkeHue. lloTeHnumanpHass 3HeEprus 3apsga B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTenman anexTpocrarnyeckoro moiis. Csi3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMANIOB ISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, Tak H
HEOHOPOTHOTO).

[IpyHIMN CynepnO3ULNN dIEKTPUIECKUX TTOJIEH.

[Tone Ttoweunoro 3apsma. [lome paBHOMEpHO 3apspkeHHON cdephl. [lome
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy 1mapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEUHOM TIIOCKOCTU. KapTwHbl JUHUM HAOpPsHKEHHOCTH JTUX TOJIEH U
HKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKM B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPS0B.

JlnanexTpuku B BJIEKTPOCTATUYECKOM noJie. Jwusnexrprueckas
MIPOHUIAEMOCTh BELIECTBA.

Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpA.



[TapatennbHOE COeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe cCOeTMHEHNE
KOHJEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBr>keHUE 3apsyKEHHOM YaCTUIBI B OJTHOPOJAHOM 3JIEKTPUYECKOM ITOJIE.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
IEKTPOMETP, DIEKTPOCTATHYECKAasi 3allUTa, 3a3eMJICHHE DJIEKTPOTPHOOPOB,
KOHJIEHCATOpHI, reHepaTop Ban ne I'paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS DIICKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3apsiKEHHBIX IUIACTHH.

Mopenb anexTpoctatnueckoro reneparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUUECKAS 3ALUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA MMOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOMIaau
MJIACTHH, PACCTOSIHUSI MEXKIY HUMU U JUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHEPrus JIEKTPUIECKOTO MOJIS 3aPSIKEHHOTO KOHIEHCATOPA.

3apsiaKa U pas3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apS>KEHHBIX TET.

HabGnronenue npeBpallileHus SHEPTUH 3apsSKEHHOTO KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHHUs CBETOANO/A.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIe KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIMAJIOB (HampsiKeHuUs1) npu
MOCJIEIOBATEILHOM COCAMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 21eKmpuydeckuil mok.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSTHHOTO 3JIEKTPUUYECKOro Toka. MCTOuHMKH
toka. Hanmpsoxenue U u O/1C &.

3akod OMa J1sl y4acTKa [EMu.

DIIEKTPUYECKOE CONPOTUBJIEHUE. 3ABUCUMOCTb CONPOTUBIICHHS OJTHOPOJIHOTO
NPOBOJAHUKA OT €ro [JJWHbI M IUJIONIAJM TONEPEYHOTO CEYEeHUs. Y IEIbHOE
COITPOTHUBJIEHUE BEIIECTBA.

[TocnenoBarenpHOE, MapajuiebHOE, CMEIIAHHOE COEAUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBi€HHBIX dekTpruueckux menei. [IpaBmia Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.



MOUIHOCTh 3JEKTPUYECKOro TOoKa. TeruioBasi MOIIHOCTb, BbleNissemMasi Ha
pe3ucrope.

O/IC v BHyTpeHHEE CONPOTUBJICHUE UCTOUYHHUKA TOKA. 3akoH OMa JIJ1s1 OJTHOM
(3aMKHYTOM) dJeKTpuyecKkod 1enu. MouHocTh HCTOYHMKa ToKa. KopoTkoe
3aMbIKaHUE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpsKEHHs I PE3UCTOpa,
JIaMITbl HAKAJIUBAaHUS U CBETOIMO/A.

3aBUCUMOCTh COIPOTUBJICHUS] LUIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIA/M TOTIEPEYHOT0 CEUCHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT CONPOTUBJICHUS MPU HOCTOSIHHOM
HaIpPSKEHUH.

[Tpsimoe n3mepenne J/1C. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO 3JIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

CriocoObl coemMHEHUsI UICTOYHUKOB Toka, DJIC OGaTapei.

HccnenoBanue pasHOCTH MOTEHIUATIOB MEXKY MOJTKOCAMHA UCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS TPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKAa OT HANpPSKEHUSI JJIS  JIAMIIBI
HaKaJIUBaHMUSL.

YBenuuenue npeena u3MepeHus: aMmrepMerpa (BoJIbTMETpa).

N3mepennie DJIC u BHyTPEHHETO COMPOTHUBIICHUS UICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctyd JJIC rajibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pasHOCTH MOTEHIMATIOB MEXKY MTOJTOCAMHA UCTOYHHUKA TOKA OT
CHUJIBI TOKA B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJE3HOM MOIIHOCTH MCTOYHHKA TOKA OT CHJIbL
TOKa.

Tema 3. Toxu 6 pa3iuunvix cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3IMYHBIX  BEIIECTB.  DJIEKTPOHHAs
POBOJIMMOCTh TBEPJBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJIOB OT
TemriepaTypbl. CBEpXIpPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX IMYYKOB.



[TomynpOBOIHUKMY. CobctBeHHass U IIPUMECHAs  NPOBOJMMOCTD
noJIynpoBoHUKOB. CBoMCTBA p—n-niepexoa. [lomynpoBoHIKOBBIE TPHUOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTpoin3. 3akoHbl Dapanes A dIEKTpoan3a.

DJIeKTpUYEeCKU TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTENbHBIN
paspsn. Paznuyneie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lmasma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra3opaspsiaHble
JaMIibl, 3JIEKTPOHHO-JIyuyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MNPUOOPHI: JHOJ,
TpaH3UcTOp, (POTOAUO/, CBETOMO/, TAIbBAaHUKA, paUHUPOBAHUE ME/IU, BhITUIABKA
AIFOMHUHMS, JIIEKTPOHHAS MUKPOCKOITHS.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB AIEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

HckpoBoit pa3psa M IpOBOJAUMOCTb BO31yXa.

CpaBHEHHE MPOBOAUMOCTH METAJUIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HabGnrogenue snekrposnusa.

W3mepenne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHMBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYpPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DU3NYECKUH MPAKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEJIMYHH C UCTIOTB30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX HW3MEPUTENBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JAaTYHMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeeHHE  KOCBEHHBIX HW3MEPEHHH, MCCIENOBAaHUHW  3aBUCHMOCTEU
¢u3nyecKux BEIMYMH, MPOBEpPKA MPEAJOKEHHBIX THMNOTE3 (BHIOOp U3 pabdor,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3feiax «YUYEHUYECKHMM  OKCIIEPUMEHT,
Ja00paTopHbIE PabOTHI, MPAKTUKYM).

Me:xnpeaMeTHbIe CBS3H.

Nzyuenue kypca ¢pusuku yrayoiaéHHoro yposHs B 10 kiacce ocyuiecTBisercs
C Y4ETOM COJEpKATEIbHBIX MEKIIPEIMETHBIX CBSA3EH C KypCaMM MaTE€MaTHKH,
OHOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mescnpeomemmnole nonamus, C6A3AHHbBIE C USYUCHUEM MEMO008 HAYUHO20
no3nanua: SIBICHUE, HAYYHBIM (akT, rumnore3a, (pU3MyYecKas BEIMYMHA, 3aKOH,



Teopusi, HaOJIOACHHE, HKCHEPUMEHT, MOJCIUPOBAHHE, MOJIEIb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, MU POBast JTaA00paTOPHs.

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeitHas ¢yHKIuS,
napaboJa, runep6ona, ux rpaduku U cBoiicTBa. TpUroHomeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOeKIMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABMKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpPYXKAloLIeH Cpe.bl,
yTHiIn3anuss OWOOPraHMYECKOTO TOIUIMBA JJisi  BBIPAOOTKH  «TEIUIOBON» W
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUUECKHE SIBICHUS B KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsl Macca, MOJy4YEeHHUE HaHOMAaTepUasioB, TEMJIOBBIE CBOMCTBA
TBEPJBIX TEN, KUJKOCTEH U T'a30B, KUJKUE KPUCTAIUIbI, SJIEKTPUUECKHUE CBOMCTBA
METAJIJIOB,  DJIEKTPOJUTHYECKass  AUCCOIMAIlMs, TajlbBaHWKA, DBJIEKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHuEe IBUKEHUN C UCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro M OSKHJIKOTO TpEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIHK), UCIOJIb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (THPOCKOI, BOAOMET WU ApPYTue), ABUTATEIb BHYTPEHHETO
cropaHusi, napoBasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUaJioB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JIEKTPONpHUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOJTYIPOBOAHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmopneiicTBUe TOCTOSIHHBIX MAarHUTOB M TPOBOJHHKOB C  TOKOM.
MaruntHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [IpuHiun cynepnosunnu
MArHUTHBIX NIOJIEW. JIMHUY MarHUTHON MHIIYKLMH.

MarnuTHO€ 10Jie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. [[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nosne B BemectBe. PeppoMarieTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N  TCXHOJIOTMYCCKHC TIIPOLECCChI: IIPUMCHCHHC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TECTeP-MYJIbTUMETP,
AJIEKTPOBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MAarHATHOTO  TOJS  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOW UHIYKIIMU MO JUIMHHOTO MPSIMOTO MPOBOTHHKA
Y 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYLIKH C TOKOM.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

Hab6monenue aBuxeHus mydka 3JeKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NEUCTBUSA ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3IEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanre MarHUTHOTO MOJIS HOCTOSTHHBIX MAarHUTOB.

HccnenoBanne CBOMCTB (peppOMarHETHKOB.

HccnenoBanne NeMCTBUS NOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMiiepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUsI CUJIbl AMIIEpa.

Tema 5. Inexkmpomaznumnan uHOYKyu.

SIBienue ANEeKTpOMarHUTHOW MHAYKUMH. IlOTOK BekTOpa MAarHUTHOMU
uHaykuuu. OJIC wHAyKuMM. 3aKOH JJIEKTpoMarHWuTHOW wuHaykuuu Dapanes.
Buxpesoe anexrpuueckoe nosue. Toku Pyxo.

OJC uHAYKUMHU B MPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[TpaBuno Jlenua.

NunyktrBHOCTh. KaTylika WHIYKTMBHOCTM B LENM MOCTOSIHHOTO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOIMYECKHE IMPOUECCH: HUHAYKIMOHHAS
1e4b, COJICHOU/I, 3allIUTa OT JICKTPU3ALMU TEJ IIPU ABUKECHUNA B MATHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HabGnrogenue siBIeHUs 3JI€KTPOMAarHUTHOM MHTYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH W3MEHEHHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B aIFOMUHUEBON (METHON) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanue siBICHUS 3JIEKTPOMAarHUTHON MHAYKIIAH.

Ornpenenenue MHAYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHNS CAMOMHAYKIWH.

COopka MoJ1en 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apMonnyeckue kosiebanusi. Kunematuueckoe ¥ JTUHAMHUYECKOE OIMHUCAHUE.
DHepreTuyeckoe OnucaHue (3aKOH COXPAaHEHUs MEXaHWYeCKoW sHepruu). BoiBon
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAaHWUN W3 MX SHEPTeTHYECKOTO H
KMHEMAaTUY€CKOTO OMTMCAHMUSI.

Amvmutyaa u ¢asza kosebanuil. CBsi3b aMIUIMTYbl KOJ€OAaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m wacrtora koseOanuii. [lepmom Mambix CBOOOTHBIX KOJI€OAHUI
MaTeMaTUYeCKOro MasTHHKA. llepnos cBOOOAHBIX KOJEOAHM MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHyKaeHHble kKonebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BrnusgHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPUBOMU.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCTBa U TEXHOJIOTHYECKHUE MPOIECCHl: METPOHOM, Yachl,
Kauelu, My3blKalbHble HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K01e0aTeTbHOTO ABUKCHUS.

HaGmronenue He3aBHCUMOCTH TIEpHO/Ia MaIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTUTYABL.

HccnenoBanue 3aTyXarmuxX KOJIeOaHUM 1 3aBUCUMOCTH TIEPUOJIAa CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne konebGaHWi Tpy3a HA MACCUBHOM MpYKHUHE C IEJbIO
dbopmupoBaHUs IPEACTABICHUI 00 UACATBPHON MOACIHN MTPY>KUHHOTO MAasTHHUKA.

3aK0OH COXpaHEHUs YHEPTUU NPH KoJIeOaHUSX Ipy3a Ha MPYKUHE.

HccnenoBanue BBIHYXACHHBIX KOJIEOaHUIA.

Hab6nronenue pesonanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.



W3mepenne mnepuona CBOOOIHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JBHKEHUS TeJa B X0/I€ KOJIeOaHH Ha yIIPYTrOM MOABECE.

M3y4yenue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaIOMINX KOJIeOaHUi.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Koiedanus.

KonebatenbHblil KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uaeanpHOM KoisiebatenpHOM KOHType. ®opmyna Tomcona. CBsi3p aMIIUTY/bI
3apsiia KOHJAEHCATOpa ¢ aMIUIUTY/I0M CHIIBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aTbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BeIHyX1€HHBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHUs.

[lepemeHHBI1 TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JEHCTByIOIEE 3HAUYEHHWE CHIbI TOKAa W HAMNpsHKEHUS MpU pas3audHoil (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHU.

CHHyCOMIAIBHBIA NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VHIYKTUBHOCTH B LENM CHUHYCOHJAJIBHOIO NEPEMEHHOIO TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpspoKeHUN.

WUneanvueiii  Tpanchopmarop. IlpousBonactBo, mepemadya u moTpeOieHHe
IIEKTPUYECKOU SHEPIHH.

OKOJIOTMYECKUE PHUCKUA IpU IPOU3BOACTBE JJEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MNPOLECCHI: JIEKTPUYECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeIay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHHUHM OT MHAYKTUBHOCTH M EMKOCTH
KOHTYDa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJI€OaHUH.

['eHepaTop He3aTyXaroIMX 3JIEKTPOMATHUTHBIX KOJEOAHUH.

Mopeinp 31eKTpOMarHuTHOIO reHepaTopa.

BoinyxaeHHble CHHYCOMIaTbHbIE KOIeOaHusl.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mociaenoBaTeNIbBHOM —COCAMHEHUM PE3UCTOpPA, KaTyLIKH
VMHIYKTUBHOCTH U KOHAEHCATOPA.

VY CcTpoiicTBO M IPUHITUT ACUCTBUS TpaHChopMaTopa.



Mojenb JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPpAKMUKyM.

N3yyenue tparncopmaropa.

HccnenoBanre MEepeMEHHOTO TOKa 4Yepe3 MOCJIeNOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmronenune 3mekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomMazHummble 60JHbl.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. Ilomepeunsie u
POJ0JIbHBIE BOJHBL. llepros, CKOpOCTh pacnpoCTpaHEHUs M JJIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJIH: OTpPaXECHUE, MpejoMiieHHne, WHTep(epeHius u
U paKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHNE OKPYKAIOIIEH CPEIbl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3MyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmMHuast opueHTaIms BEKTOPOB B AIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHWUTHBIX  BOJH:  OTPaXKEHUE,  MpeJIOMIICHUE,
noJisipu3alus, HTepdepeHus u qudpaxims.

[lIkana 3mMeKTpOMarHUTHBIX BOJIH. [[pUMeHEeHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMTIBEI pagOCBsI3K U TeNeBUaeHU. Pagnomokanms.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHUuecKrue YCTPONCTBA M TNPAKTUYECKOE MNPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neusb,
yJIBTPA3BYKOBAs JUATHOCTUKA B TEXHUKE W MEIUIIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U paCPOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Teo Kak KCTOYHUK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HabGmonenue otpaxxeHus u mpeIoMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenue nnatepdepeHnu u AUPpaKkiu MEXaHUMIeCKUX BOJIH.

AKyCTUYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

HaGmtonenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIO0H W
4acTOTOU KoJeOaHuH.

HccnenoBanrie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHUE,
noJisipu3anus, 1upaxius, THTEpPepeHIus.

Oo6HapyxeHue nHGPaKpacHOTO U YIbTPAPUOJIETOBOTO U3TYUECHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



M3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMosIMHEHOE paclpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4yeyHbIl1 HICTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHbI OoTpakeHHs cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkaie. Ceprudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [I0CToSHCTBO YaCcTOTHI
CBETA M COOTHOLLIEHHE JJIMH BOJIH IIPU MEPEXOJAE MOHOXPOMATHYECKOTO CBETA YEPE3
rpaHully pa3fesna AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. Jucnepcust cBeta. CloXKHBIN cocTaB 0enoro cpera.
IIBer.

[lonHoe BHyTpeHHEE oTpaxeHue. [IpenenbHbIil yroa MmojaHOrO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoriue 1 paccenBaromiye JMH3bL. ToHKas JuH3a. DOKYCHOE pacCTOSIHUE
U ONTHYECKasl cuja TOHKOW JIMH3BL. 3aBUCUMOCTh (POKYCHOTO PAcCCTOSIHUS TOHKOMU
chepuyeckoil JUH3BI OT €€ TEeOMETPUM M OTHOCHTEIIBHOTO TIOKa3aTess
MIPEJIOMIICHHUS.

@opmysa TOHKOW JMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon Jyya, NMpOWENIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontudyecko ocu. IlocTpoeHne wu300pakeHWI TOUKHM W OTpe3ka NpsIMOH B
coOMpaOIIMX U PACCEeUBAIOLIUX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npubopsl. Paspematomas crnocoOHOCTh. [1a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEphEpEeHIIMOHHOU
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. lIpumepsl knaccuyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HaOTIOACHUS
INIABHBIX ~MAaKCUMyMOB IIpM  TAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmnapar, MpOCBETIECHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanrie npeioMJIEHUS CBETA.

Ha6mtonenue moiHoro BHyTpeHHETO oTpaxkeHusi. Moiens CBeTOBOIA.

Hccnenoanre xoAa CBETOBBIX IYYKOB YEpe3 IUIOCKOMapasliebHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300pKEHUI B JTUH3AX.

Mopaenn MUKpOCKOIa, TEJIECKOIA.

Hab6monenue natepdepeninm cpera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIIETKH.

Habmonenne nudpakiinoHHOTO CIIeKTpa.

Hab6monenue aucnepcun cBeTa.

HabGnrogenue nonsipusaiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3mepeHnue nokazaresis npeioMIeHUs CTEKJIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4uenune n300pakeHns B CHCTEME U3 TUIOCKOTO 3epKajia U JIMH3HI.

[Tomy4yenune n300pakeHns B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TENECKONNYECKUX CUCTEM.

Hab6mronenue nudpaxiuuu, tHTEpPEpeHIMH U MOISpU3aluU CBETA.

N3ydeHnne noyisipru3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.

N3y4yenune naTEpPEPEHITNH JIA3EPHOTO U3ITyICHHS Ha IBYX IIIEIISX.

Hab6monenue aucnepcun.

HabGnrogenue u vcciieqoBanue AUGPaKimOHHOTO CIEKTpa.

N3mepeHnune IIMHbI CBETOBOM BOJIHBI.

[ToydyeHue criekTpa W3ITy4YEHHUs CBETOIMOAA TIPHU MOMOIIU IU(PaKITMOHHON
PELLETKU.

Pasnen 6. OcHOBBI crieIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

['paHuIbl HPUMEHUMOCTH KJIACCUUECKON MeXaHUKHU. [locTynaTel criennanbHOMI
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON — mHTepBasl.  [IpeoOpazoBanus  Jlopena.
VYcnoue npudnHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKpALIEHUE JUINHBI.

DHEPrusi U UMITYJIbC PEIITUBUCTCKON YaCTHULIbI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEJIATUBUCTCKON YaCTHULIbI. DHEPTHUS
MOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCHl: CIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEHU 3apSKEHHBIX YACTHIL.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHne MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX  4YacTuil (IO
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUIl B MArHUTHOM TOJIE).

Pasznea 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanuszm.

PaBHOBeCHOE TEIJIOBOE M3JIy4eHHE (U3IydeHUE aOCOIIOTHO YEPHOTO TEa).
3akoH cMmeneHus Buna. ['mnore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTrUsl U UMITYJIbC (POTOHA.

®ororddext. Ombitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina ansa potospdexra. «Kpacuas rpanuna» Gorosddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaXKkarollyro mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBbI€ cBOMCTBA yacTul. BosHbl ne bponnsa. /Inuna Bonnsl ae bpoinnsa u
pasMepbl O0JacTH JIOKIM3AIMU JBUXKYIIEWCS dacTtuilbl. KopmycKyspHO-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTaIIaX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEOMpeaeIEHHOCTEN
['eitzenOepra.

TexHn4eckrue yYCTpPOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: CHEKTPOMETD,
dboTodeMEeHT, (OTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®o1orh(DHEeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIICHHS]  TOJYNPOBOAHUKOB  OT
OCBENIEHHOCTH.

Ceeroauo.

Conneynas OaTtapes.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

HccnenoBanue Gporopesucropa.

N3mepenune nocrosiHHo [lnanka Ha ocHOBe uccienoBanus pororpdexra.

HccnenoBanye 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOIUO/ OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OneIThl IO HCCIEAOBAaHUIO CTpOeHUsI aroMma. [lmanerapHas Mozenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomieHrue GOTOHOB MPHU MEPEXOE aTOMA C
OJIHOT'O YPOBHSI 3HEPIHH HA JIPYTOil.



Bunsl cniektpoB. CrieKTp ypOBHEM 3HEPTHH aTOMa BOAOPO/IaA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopra.

Habmronenne nuHedvaTbix ClieKTPOB.

YCTpONCTBO U IEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hab6mtonenue nuaeitgaToro crekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duzuka amomHo2o A0pa u INeMeHmMAaAPHBIX YACMUY,.

Hyxknonnas monens siapa I'eitzenOepra—liBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M3oronsl.

PagnoaktuBHOCTh. Anbda-pacnaj. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['aMmma-nu3nyyeHue.

3akOH pPaguOaKTUBHOTO pacnaja. PaauoakTWBHBIE HW30TONBI B IMPUPOJE.
CBoiicTBa MOHU3HUPYIOLIErO H3JIy4YeHUs. BiusHue paavMOaKTHBHOCTH HA YKUBbIE
oprauu3msbl. EctecTBenHbIil poH uznyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sijipe. SAnepHbie cuibl. Jlepekt Macchl sipa.

SAnepusie peakuuu. Jlenenue u cunTes saep. Anepueie peaktopsl. [Ipobdiemsl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3d. OKOJOTMYECKHWE ACHEKThl Pa3BUTHS
SIIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS IJIEMEHTAPHBIX YACTUL.

dyHIaMEHTaJbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HbI U JICITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-rimrooHHass MOAENb aApOHOB.

®uszuka 3a npenenamu CranaapTHON Mozaenu. TE€MHass MaTepuss U TEMHas
SHEPIusl.

EnunctBO u3nyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCTBa U TEXHOJOTUUECKUE MTPOLIECCHI: TI03UMETP, KaMepa
Buiibcona, siepHbIil peakTop, TEpMOSIEPHBINA peakTop, aToMHas 00MOa, MarHUTHO-
pe30HaHCHas ToMorpadus.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JJO3UMETPA.

N3yyenue normoiieHus 0eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH.



Otanbl pa3Buths actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JJIsI OOBSICHEHUS TPHUPOIBI
KOCMUYECKHX 0OBEKTOB.

Mertoasl acTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS ACTPOHOMHSI.

Bunx 3Bézmnoro neba. Co3Be3nmsi, spKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUKEHHE.

ConHeuHas cuctema.

Connue. ConHeuHast akTUBHOCTh. MlcTrounuk 3Heprun CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CIEeKTPAJIbHBIA KIacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW TIOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3M TJIABHOW NOCJIEA0BATEIBHOCTA. BHYTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUN U 3BoroIuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue m nuxenue CoJyiHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sapax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEIMKTOBOE M3MydEeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMHH.

Yuenuueckue navnwoenus.

HaGnrogenust 3B€3HOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUJIOKEHUH /1JI ONpe/esieHUs MOJ0KEeHUsT HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro MOJIylIapusi U spKue
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TYMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKui NPaKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEJIMYHH C UCTIOTB30BAHUEM aHAJIOTOBBIX U
TU(POBBIX M3MEPHUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCONIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX HW3MEPEHHH, MCCIENOBAaHWHW  3aBUCHMOCTEU
bu3NYeCKuX BETUYHMH, TPOBEpPKA MPEMIOKEHHBIX THUNoTe3 (BbIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax  «YUYEHUYECKHH  SKCIIEpUMEHT,
Ja00paTopHbIE PabOTHI, MPAKTUKYM).

O6o01maronee NOBTOPEHUE.



O0o01enue U cucTeMaTu3alus CoAepX)aHus pa3AesioB Kypca «MexaHuKay,
«MounekymsipHas GU3MKa 1 TEPMOJAUHAMUKAY, « INEKTpoAMHAMHUKa, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUMAIbHOW TEOPUM OTHOCUTENBbHOCTH», «KBaHTOBas
busnka», « INEMEHTbI ACTPOHOMUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTHYECKOH,
COLIMATIbHON M 3THYECKON chepax MesTEIbHOCTH YeIOBEKa, POJib U1 MECTO (PU3HUKH U
ACTPOHOMHM B COBPEMEHHOW HAy4YHOM KapTUHE MHpPA, 3HAUYCHUE OIKCATEIIbHOM,
CHUCTEMATU3UPYIOIIECH, OOBSCHUTEIBPHOM W  MPOTHOCTHYECKOW  (PyHKIUMH
busnyeckoil Teopuu, posib (HU3NUECKON Teopun B GOPMHUPOBAHUU MPEJICTABICHUIN
0 (¢u3MUECKON KapTUHE MUpa, MECTO (U3NUYECKOW KapTHUHBI MHUpa B OOLIEM DPSAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O PUPOJIE.

MexnpeaMeTHbie CBA3H.

N3yuenue kypca pusuku yriayoaéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs
C YYETOM COJEpKATEIbHBIX MEKIIPEIMETHBIX CBS3E€H C KypCaMH MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C UIYUCHUECM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4yHBIA (akT, rumoresa, ¢u3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEUTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE MPUOOPHI, LU POBas 1adbopaTopusi.

Mamemamuka: pelieHWE CUCTEMBl YpPAaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. BEKTOpPBI M HMX MPOEKIMU HA OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3yieMeHTApHBIX GyHKUMA. [Ipu3Haku NOAOOUS TPEYrOJIbHUKOB,
onpe/eeHUe MIONIaau MIOCKUX GUryp u oobEmMa Tell.

Buonozcua: >nektpuyeckue SBIECHUS B JKUBOW MpUpOJE, KoyieOaTeabHbIE
JIBW)KEHUS B JKMBOW INPUPOJE, DOKOJOTMYECKHE PHUCKA MPU IPOU3BOJCTBE
AIEKTPOIHEPTHH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAOWIEH  Cpenpl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEIUILIMHE, ONTHUYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00pPa30BaHUs KPUCTATUINYECKON PEIIETKU, CIIEKTPATbHBINA aHAIN3.

T'eozpachua: wmarnuTHble mNOJIOCA 3€MIIM, 3aJ€KUM MAarHUTHBIX PYI,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocusn: TPUMEHEHUE TIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
AIIEKTPOJABUTaTENb KOOH, T€HEepaTop MEPEMEHHOrO0 TOKA, MHAYKLUMOHHAs IMeYb,
JIMHUAU 3JIEKTpoNepeaay, 3JEKTPOABUraTelb, paaap, paaAuoONpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, yibTpa3ByKOBas JAUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA, COJHEYHasi OaTapesi, CIIyTHUKOBbBIE
NPUEMHHUKHY, SI€PHAsI DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOI'PAMMEBI T10 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJBTATBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoro mnpenMera «Duzuka»
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYaroUuXcsi pyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIN, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOIro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATEIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

@ chopMUPOBAHHOCTH MPAKIAHCKOM MO3UILUK 00YYAIOIIErOCs KAK AKTHBHOIO
¥ OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBa;

. INPHUHATUC TPAAULIHUOHHBIX 06H1€‘-I€J'IOB6‘ICCKI/IX T'YMaHUCTUYCCKUX U
ACMOKPATHICCKHX HeHHOCTeI\/'I;

@ rOTOBHOCTH BECTH COBMECTHYIO JIETEILHOCTh B HHTEPECAX TPAXKIAHCKOTO
obmiecTBa, Yy4yacTBOBaTb B CaMOYIpaBIeHMH B 0Opa30BaTeNIbHON
OpraHu3alnuy;

@ yvenne  B3aMMOJEHCTBOBATH € COLMANBHBIMH ~ HHCTHTYTaMH B

COOTBCTCTBHH C UX (I)YHKIII/IHMI/I N Ha3HAYCHUEM,

@ rOTOBHOCTH K 'YMaHUTAPHOU M BOJIOHTEPCKOM JIEITETHHOCTH.
NATPHOTHYECKOr0 BOCIIHTAHUSA:

@® chopMHUPOBAHHOCTE POCCHICKOU rpaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

@ 11eHHOCTHOE OTHOINEHHE K IOCYJAPCTBEHHBIM CHUMBOJAM, IOCTHKEHUSAM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

‘ C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUWA, 9THYCCKOT'O ITIOBCACHU A,

‘ CIIOCOOHOCTh OLOCHMBATb CUTYAllUIO U IMPHMHHUMATb OCO3HAHHBLIC PCIICHUA,
OpPUCHTHPYACh HAa MOPAJIbHO-HPABCTBCHHLIC HOPMBI M LECHHOCTH, B TOM
YUCJIC B ACATCIBbHOCTH y‘-IéHOFO;

@ oco3HaHUE TUYHOTO BKJIaga B ITIOCTPOCHUC YCTOﬁqHBOFO 6y,IIy1HCI“0.
ICTECTHYECKOI0 BOCIIMTAHUA

@ ocrervueckoe OTHONMIEHME K MHpPY, BKJIKOYas OCTETHKY Hay4HOTO
TBOPYECTBA, MPUCYLIETO PUZNIECKON HAYKE.



TPYA0BOI0 BOCIIMTAHUS:

@ unrepec K pasMyHbIM cdepam MpodhecCHOHATBHON JIEATENLHOCTH, B TOM
YHClIe CBSI3aHHBIM C GU3NKON U TEXHUKOM, yMEHHE COBEPIIATH OCO3HAHHBIM
BbIOOp Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUTaHbL;

@ 1OTOBHOCTH M CIOCOOHOCTH K 00Pa30BaHMIO K CaMOOOPa30BaAHMIO B 00JIACTH
(U3MKK HA MPOTSHKEHUH BCEH YKHU3HU.
IKOJOTMYECKOr0 BOCTIUTAHMUS:

@ chopMHUPOBAHHOCTH HKOJOTHYECKON KYJIBTYPHI, OCO3HAHUE TIIO0AIBLHOTO
XapakTepa 3KOJOTHYECKHUX MpodJieM;

@ 1anupoBaHWE W OCYIIECTBIECHHE NEHCTBUM B OKDYXAalOIEH cpeiae Ha
OCHOBE 3HAHUS IeJIeH YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA;

o paCciMpC€HUC OIbITa ACATCIIBHOCTHU AKOJIOTUYECKOM HaIrpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (1)I/IBI/IK€.
HEHHOCTH HAYIYHOI'0 NO3HAHUA:

@ chopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PU3NIECKON HAYKHU;

@ oco3HaHWE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH B IPOIIECCE
U3y4eHUs (PU3UKU OCYIIECTBISATh NPOEKTHYI0 U HCCIEI0BATENIbCKYIO
NEATENIBHOCTh MHANBUIYaJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
Ba3oBble Jjornueckue A1eicTBUA:

@ cavocrosTensHO  (GOPMYIMpPOBATE U AKTYyaJdM3UPOBaTh  MPOOIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

@ onpenenars Lenu AEATENBHOCTH, 3a1aBaTh MapaMeTphl M KPUTEPHU HX
JIOCTYKCHUS;

@ BLIIBIATL 3aKOHOMEPHOCTH M I[IPOTUBOPEYUs B  PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

@ paspabarsiBaTh [UIAH PELIEHHs TPOOIEMBI C YIETOM aHAIM3a UMEIOIIUXCS
MaTepHalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

‘ BHOCHUTb KOPPEKTHBbBI B ACATCIbHOCTL, OLCHHUBATHL COOTBECTCTBUC
PE3YyJIbTATOB LCJIAM, OLICHNBATh PUCKU HOCHC,HCTBI/II;'I ACATCIbHOCTH,

@ KOoOpIMHUpOBATH ¥ BBHINOJHATH pPabOTy B  YCIOBUSX PEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS;



o pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH YKU3HEHHBIX MPOOJIEM.
Ba3zoBble uccienoBarebCKHe 1eHCTBUSA:

@ BiajgeTs HayYHOH TEPMHUHOJIOTHEN, KIHOYEBLIMHU MOHATUSIMA U METOAAMH
bu3nuecKoil HayKu;

‘ BJIaJCTh HaBBIKaMH y‘IC6HO-I/ICCJIC,ZIOBaTCJILCKOI>’I 141 HpOCKTHOﬁ
JCATCIBHOCTH B obOyactu (I)I/I?)I/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY IIOUMCKY MCTOAOB PCHICHUA 3a1a4 (I)I/IBI/I‘IeCKOFO
COACPIKaHMs, IPUMCHCHUIO PA3JIMYHbIX MCTOA0B ITIO3HAHUAA,

@ niazets BUIAMH JEATENBHOCTH II0 MOJYYEHHUIO HOBOIO 3HAHMSA, €ro
WHTEPIPETAINH, TPEOOPa30BAHUIO U PUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyaIlUsX, B TOM YHCJE MPU CO3JaHHH YYEOHBIX MPOEKTOB B 00JacTH
buszuKy;

@ BLISBIAT PUYMHHO-CIICICTBEHHBIE CBA3M W AKTyald3MpOBaTh 3aj1ady,
BBIIBUTaTh TUIOTE3y €€ pEIIeHUs, HaxOQuTb AapryMeHTbl Jis
JI0Ka3aTelIbCTBAa CBOMX YTBEP)KACHMI, 3a7aBaTh MapaMeTpbl U KpUTEpUU
pelLIeHus;

. AHAJIM3UPOBATH IIOJIYUCHHBIC B XOJIC PCIICHUA 3adadud pPE3yJIbTaThbl,
KPUTUYICCKU OLICHHUBATH X JOCTOBCPHOCTD, IIPOrHO3UPOBATH N3MCHCHUC B
HOBBIX YCJIOBHAX,

@ crasute U (QopMynupoBaTh COOCTBEHHBLIE 3aJa4d B 00Pa30BATEIILHOM
JeSITEIbHOCTH, B TOM YHUCJIC TIPU N3YYCHUH (DU3HKHU;

@ aBaTh OLEHKY HOBBIM CHTYAIUAM, OLIEHHUBATH IPHOOPETEHHBIN OIIBIT;

@ yverh epeHOCHTh 3HAaHHWS 10 (HU3MKE B TMPAKTHYECKYIO 00JacTh
KU3HEAEATEIBHOCTH;

@ yMeTh MHTErPUPOBAThH 3HAHKS M3 Pa3HBIX MIPEAMETHBIX 00JIaCTeEi;
@ BLiIBHIaTL HOBEIE HIEH, IIPEIIATATh OPUIHHAILHbIE TOAXOIbI U PELIEHUS;

@ craBuTh NPOOJIEMBI U 33/1a4H, JOIYCKAIOLINE ATbTEPHATUBHBIE PEILICHHS.
Pabora ¢ undopmanmeii:

@ BiajeTh HABBIKAMM MTOJYYECHUS HHPOPMALIUK (PU3HYECKOTO COJEPIKAHMS U3
VMCTOYHUKOB Da3HbIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBIATH ITOMCK,
aHaJIM3, CUCTEMATU3allMI0 M UHTEPIPETALNI0 MHPOPMALUMU Pa3IMYHBIX
BUJIOB U (hOpM IIpeICTaBICHMS;

@ oueHMBATE JOCTOBEPHOCTH UH(DOPMALIUH;

@ ucnons30BaTh  CpeACTBA  MH(POPMALMOHHBIX M KOMMYHHKAIIHOHHBIX
TEXHOJIOTMA B  PELICHHMM  KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX W
OpraHM3alMOHHBIX 3aJad C COONIOIGHHEM TpeOOBAHUN 3PrOHOMHUKH,



TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHusi, MPaBOBBIX H
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MMacCHOCTH;

@ co3naBarh TEKCTHI (PU3MYECKOTO COIEPIKAHHS B PasiMYHBIX (hopMmarax ¢
yu€TOM Ha3HaueHUs WHGOpPMALMU M LEJIEeBOW ayIUTOPHH, BBIOUpas
ONTUMAJIbHYIO (POPMY MpECTaBICHHS U BU3YyaIU3alUu.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1eHCTBHA:

@ ocyuiecTBIATE OOHIEHWE Ha YpOKax (QHU3MKA M BO BHE-YPOUYHOI
NESITEIbHOCTH;

@ pacnosHaBaTh MPEANOCHUIKM KOH(DIMKTHBIX CUTyalldid M CMSr4aTh
KOH(JIMKTHI;

‘ paSBépHYTO W JIOTHYHO H3JIaraTb CBOIO TOYKY 3PCHUA C MCIIOJB30BAHHUCM
A3BIKOBBIX CPCICTB,

@ noHUMATH ¥ MCIIOJIB30BATh IPEMMYIIECTBA KOMAHAHON U UHAMBUIYAJILHOM
paboThI;

@ BLIOKMpaTh TEMATUKY M METOMALI COBMECTHBIX IEHCTBHMI ¢ y4ETOM OOIIUX
WHTEPECOB U BO3MOXHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

@ npuHUMaTh €M COBMECTHOM  JEATENBHOCTH, OPTaHM30BbIBATH |
KOOPAMHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBIATH IUIAH
JEHCTBUM, paclpeieisaTh PO ¢ Y4ETOM MHEHUI yYaCTHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHON PabOTHI;

@ olcHMBATE KaYECTBO CBOErO BKJIAla M KaIOrO0 ydacTHMKA KOMaHIbI B
o01IMi pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

. npepiiaratb HOBBIC IIPOCKTbI, OLCHHMBATH HJIACU C IIO3UIMU HOBHU3HBI,
OPUI'MHAJIbBHOCTH, HpaKTH‘ICCKOﬁ 3HAYHMMOCTH,

@ ocyuiecTBIAT, MO3MTHBHOE CTPATErMYECKOE IOBEAEHHE B Pa3IMYHBIX
CUTYaIUSIX, IPOSBISTh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.
PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

@ caMOoCTOSTENBHO OCYIECTBIIATH TIO3HABATENBHYIO JEATEILHOCTD B 00JIACTH
($U3MKN U aCTPOHOMUHU, BBISBISATH MPOOJIEMBI, CTABUTH U (OPMYITUPOBATH
COOCTBCHHEBIC 3aJ1a4H,

@ CaMOCTOSTENBHO COCTABIATE IUIAH PEIICHUS PACUETHBIX M KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJHEHUS MPAKTHYECKOH pabOoThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHU];

@ j1aBaTh OLEHKY HOBBIM CHTYAIHAM;

@ pacimpsaTh paMKK y4eGHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEAIOUTEHUIA;



JienaTb OCO3HAHHBIM BBIOOpP, apryMeHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCThH 32 PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO W MPOSBICHUIO SPYIAUIMH B 00JacTU
($U3UKH, MMOCTOSHHO IOBBIIATH CBOW OOPAa30BaTENbHBIN M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOJ'lb, AMOIUOHAJBLHbIN HHTEJIEKT:

AaBaTb OLICHKY HOBBIM CUTYallUAM, BHOCUTL KOPPECKTHUBBI B ACATCIbHOCTD,
OLOCHUBATDb COOTBETCTBUC PC3YJILTATOB LICIISAM,

BJIaJIETh HABBIKAMM IIO3HABATEJILHOM peduieKkcuM KaK OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUU U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJBTATOB U
OCHOBAaHUI;

UCIIOJIb30BAaTh MPUEMBI peIICKCUH AJIs OLIEHKU CUTYyAalllH, BBIOOpa BEPHOTO
pelieHus;

YMETh OLCHHMBATH PUCKH M CBOCBPCMCHHO IPUHHUMATL PCHICHHA I1I0 HX
CHIMKCHHUIO,

IIPUHAMAaTh MOTHUBBI M ApPryMEHTBHl JIPYIMX NPH AHAIU3E PE3YJIbTATOB
NEATEIIBHOCTH;

IIPUHUMATDb 06651, IIOHHMMAasA CBOM HCAOCTAaTKM U JOCTOMHCTBA,

IIPUHAMAaTh MOTHUBBI M ApPryMEHTBl JIPYIMX NPH AHAIU3E PE3YIbTATOB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI TIO
dbuzuke U1 YpOBHS CpeIHEro ooOmiero oOpa3oBaHuss Yy OOydJarouuxcs

COBEPIIICHCTBYETCS IMOILMOHAJIBHBIHI WHTEJUICKT, Ipe/IoIararonmi
c(OpMUPOBAHHOCTH:
@ camoco3HaHMs, — BKJIOYAIOIIETO  CIIOCOOHOCTh — TOHWUMATh  CBOE

HYMOIMOHAILHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0Oe;

CaMOpPEryJIMPOBAaHMs, BKIIOYAIOUIETO0 CAMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IOBEACHME, CIIOCOOHOCTh aJaNTHPOBATHCS K
HYMOLIMOHAIIBHBIM U3MEHEHUSIM U MPOSBISATh TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOIIECH CTPEMJIEHUE K TOCTHKEHUIO LEN
Y yCIIEXY, ONTUMHU3M, HHULIUATUBHOCTh, YMEHHUE AECUCTBOBATh, UCXOIS U3
CBOHMX BO3MOKHOCTEH;



OMIIATHH, BKJIIO‘{aIOIHeﬁ CIIOCOOHOCTh ITOHMMATh OMOIMOHAJIbHOC
COCTOSIHUC OPYIrHX, YUHUTBIBAThb C€ro IIpu OCYIICCTBJICHHUHU O6HICHI/I}I,
CIIOCOOHOCThH K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COLIMANbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBAThH
OTHOIIIEHUSI C JPYTUMHU JIIOJBMH, 3a00THTHCS, MPOSBIATH HHTEPEC U
paspemaTh KOH(QIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHbIE Pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIA:

MOHUMATh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOHM, COIMAIbHOW M OSTUYECKOM cdepax esaTebHOCTH
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOIN HAy4YHOU KapTHHE MUPA,
3HAYEHHE OMUCATEIbHON, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW  (PYHKIUHA  (HU3UYECKON TEOpUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOIAMHAMUKH, POJIb (DU3UUYECKON TEOpUU B
dbopMHpOBaHUU MTPEACTABICHUHN O (PU3NUECKOIN KapTUHE MUPA;

pa3ryaTh yCIOBUS MPUMEHHUMOCTH MOJIEICH PU3NICCKUX TEJT U IIPOIIECCOB
(ABJICHUIT): MHEpUHUATIbHAsS CHUCTeMa OTCuéTa, aOCOJIOTHO TBEPIOE TEJoO,
MaTepualibHas TOYKa, PAaBHOYCKOPEHHOE JIBMIKCHUE, CBOOOHOE TaJICHHE,
abcomoTHO ympyras aedopmarnus, aOCONIOTHO ympyroe M abCOIFOTHO
HEYIIPYroe CTOJKHOBEHHUS, MOJEIM Ta3a, JKUIKOCTH W TBEPIOTO
(KpUCTAJUTMYECKOTO) TeJa, UACATbHBINA a3, TOUYCUHBIH 3apsi/l, OJTHOPOIHOE
IIEKTPHUYECKOE TIOJIE;

paziuyath yCJIOBHUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (DU3UUECKUX
3aKOHOB, MOHMMATh BCEOOMIM XapakTep (yHIaMEHTAIBHBIX 3aKOHOB H
OTPAaHUYCHHOCTh UCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHITH MEXAaHUYECKHE IMPOLIECChl U  SBJICHMS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIHHOCTD
MEXaHUYECKOTO ABMXKEHUS, (DOPMYITbl KHHEMATHKH DPaBHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M MepeMelleHus,
3akoHbl HplOTOHA, NpUHLMO OTHOCUTENbHOCTH ['anunes, 3akoH
BCEMUPHOTO TATOTEHHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPIuM, CBSI3b PAOOTHI CHUJIBI C MU3MEHEHUEM MEXaHWYECKOW 3HEPruu,
YCJIOBUSI paBHOBECHs TBEPAOro Tena), MOPU STOM HCIOJIb30BAThH
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
bu3nueckux 3aKOHOB: MpeoOpazoBaHuii ['anumes, BTOPOro U TPETHETO



3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HUMITYyJIbCA M MEXaHUYECKON
HHEPrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLECCH U SIBJIEHMSI, UCIIONIb3YS
ocHoBHble moJokeHuss MKT wu 3akoHBI MOJEKyIspHOW (U3UKA U
TepMOJUHAMUKUA (CBA3b JABJIEHUS HWJEAIBbHOrO Tra3a CO CpelHel
KMHETHYECKOW HJHEPrUeH TEIUIOBOTO JBHMIKEHUS W KOHLEHTpaLUed ero
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
DHEPIUEN TEIIOBOTO ABMIKECHMS €r0 YACTHL, CBSI3b NABJICHUS UIEATIbHOTO
raza C KOHLEHTpalMed MOJIEKYJd M €ro TeMIepaTypod, ypaBHEHHE
MenneneeBa—Knaneiipona, mepBbIA 3aKOH TEPMOJAUMHAMUKH, 3aKOH
COXPAHEHHUs SHEPruu B TEIUIOBBIX IPOLIECCax), IPU 3TOM HCIIOJIb30BaTh
MaTEeMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHuss Menneneesa—Knanenpona;

aHAJU3UPOBaTh W OOBSACHITH DJEKTPUUECKUE SIBJICHUSA, MCIOJb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKHU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyinona, MOTEHIIMAIbHOCTD
AIEKTPOCTATUYECKOTO TMOJISl, NPUHUIUN CYNEPHO3UIUMUA DICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBasl yCJIOBUS NMPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe MPAKTUYECKU Ba)KHbIE COOTHOILIEHHUS: 3aKOHbI Oma g ydacTka
Henu W JJId 3aMKHYTOM DJIEKTPUYECKOW wLenu, 3akoH Jlxoyisa—JIeHua,
npaBuia Kupxroda, 3akonsr Dapajes 1J1s1 3JIEKTPOJIn3a);

OMUCHIBATh (PU3UYECKUE TPOLIECCHl U SIBICHHS, HCIOJIb3YSl BEIMYUHBI:
IIEpEMELICHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHJIA,
MOMEHT CHUJIbL, JaBJICHUE, TIOTCHIUAIbHAS DHEPT U, KHHETUYECKast SJHEPIus,
MEXaHUYECKasl SHEePrus, padoTa CUIIbI, IICHTPOCTPEMHUTEILHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIa YIOPYTrOCTH, CWJIA TPEHHUSA, MOIIHOCTb, SHEPIHUs
B3aMMOZeCTBUS Tena ¢ 3eMiEi BOIN3U €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopMaluy NpyKUHbI, KOJIUYECTBO TEIUIOTHI, aDCOIIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSS OHEPrusi HUACAIBHOIO
OJIHOATOMHOTO Ta3a, padoTa UACaTbHOrO ra3a, OTHOCUTENIbHAS BIaKHOCTD
Bo3ayxa, KIIJ[ maeanpHOro TEmIoBOro IBUIATelNs; 3JIEKTPUYECKOE IOJIE,
HAIPSHKEHHOCTD AJIEKTPUUYECKOTrO IOJIsA, HANPSHKEHHOCTD IOJISI TOYEYHOIO
3aps/la WM 3apsOKEHHOIO IIapa B BAKyYME M B JUAJIEKTPHUKE, IOTCHIMAI
IEKTPOCTATUYECKOIO IOJISA, PAa3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMXKYLIAs
CUJIa, CHJIa TOKA, HaNpPsHKEHUE, MOLIHOCTh TOKA, AIEKTPUUYECKas EMKOCTb
IUIOCKOIO  KOHJIEHCATOpa,  CONPOTMBIECHHME  ydyacTKa  Lenmu ¢
IIOCJIEIOBATEIbHBIM U MAPAJUICIIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIUs
IIEKTPUYECKOTO MOJISI KOHIAEHCATOPA;



@ 00bACHATL  OCOOCHHOCTM  NPOTEKaHWs  (U3MYECKMX  SBIICHUIA:
MEXaHMYECKOE JBW)KCHHE, TEIJIOBOE JIBIDKEHHWE YacCTHI[ BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBWXKEeHHE, Mu(dy3us, UCTapeHue,
KUTICHUE ¥ KOHJCHCAIUS, TUIaBJICHUE U KPUCTAJUIN3AINs, HAPABIEHHOCTh
TEIJIONepeIaur, ICKTPHU3AIUS TEJ, YKBUIIOTEHIIUATLHOCTh MTOBEPXHOCTH
3apsHKEHHOTO MTPOBOIHHKA,;

@ 11pOBOAUTE HCCIIEN0BAHKE 3aBUCHMOCTH OJJHOM (DM3MYECKON BETUYUHBI OT
JPYTO C UCIIOJIb30BAaHUEM MPSMBIX H3MEPEHHIA, TPH 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (UKCUPOBAaTh pe3yJbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEIMYMH B BHIE TIpapuKoB C YYETOM aOCOIOTHBIX
NOTPEIIHOCTe  M3MEpPEeHMH, JieJaTh  BBIBOJABI IO  pe3yjibTaTaMm
UCCIICIOBAHMS,;

. MNPOBOAUTL KOCBCHHBLIC H3MCPCHUS (l)I/ISI/I‘-IGCKI/IX BCJIMYMUH, IIpU 3TOM
BBI6I/IpaTB OINTHMAaIbHBIN MCTOA HM3MCEPCHUS, OLICHHUBATDH a0COJIIOTHBIE H
OTHOCHUTCIIBHBIC IIOIPCHIHOCTHU IMPAMBIX 1 KOCBCHHBIX H3M€p€HHﬁ;

@ 11pOBOIUTE OMBITHI 10 MIPOBEPKE MPEAI0KEHHOM THIIOTESHI: IIJIAHUPOBATh
AKCIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
MOJyYEHHBIE PE3yabTaTbl W JEJIaTh BBIBOJ O CTaTyCe NPEMIOKEHHOU
TUIOTE3bI;

@ coGuronars npasuia 6€300aCHOrO TPy/Ia IPH IPOBEAECHUN UCCIIEI0BAHNI B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpPaKTUKyMa H  y4eOHo-
UCCIICIOBATENIbCKOM H TMPOEKTHOW JEATeTbHOCTH C HCIOIh30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JTaOOPaTOPHOTO 0OOPYIOBAHHS;

@ pecuiate pacyéTHblE 3aJaud ¢ SBHO 3aJAHHOM M HEABHO 3a/JaHHOM
(GU3MYECKOM MOJICNIbIO: Ha OCHOBAaHHMH aHajM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKOW MOJENH, OTBEYAIOel TpeOoBaHUSM 3a/aqw,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MIOCTYJIATHI (PU3UIECKUX
TEOPHH TPU HCIOJIB30BAaHUU MATEMaTHYCCKUX METOJIOB PEIICHHS 3ajad,
IIPOBOJIUTH PAcUEThl HA OCHOBAHWU MMEIOIIMXCS JAaHHBIX, aHAJIM3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOTYICHHBIX
pE3yJIbTATOB;

@ pecmars KauecTBEHHBIE 3aladd, TPEOYIOLIME NPHMMEHEHHs 3HAHUM u3
pa3HBIX pa3aenoB Kypca PU3MKH, a TAK)KE MHTETPAIIUU 3HAHUN U3 APYTHUX
NpPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONOPOM Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3NYECKHUE SBIICHUS;



@ 1cnob30BaTh  TEOPETUYECKUE 3HAHUS JUId  OOBACHEHUS OCHOBHBIX
MPUHIIUIIOB pa0OThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB;

@ 1puBOIMTE IPUMEPHI BKIIAIA POCCUICKHX M 3aPyOeKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE TPOIECCOB OKPYKAIOMIETO MHUpPA, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

@ ananu3upoBaTh M OLEHUBATH IIOCIEICTBUS OBLITOBOM U MPOU3BOICTBEHHOM
NESTCIIBHOCTH 4YeJIOBEKA, CBS3aHHOW C (PU3WYCCKUMHU TIPOIECCAMHU, C
MO3UIMI KOJOTHYECKOH 0€30IaCHOCTH, MPEACTABICHUIH O palliOHAILHOM
IPHUPOJIONOIL30BAHIH, a TAK)KE Pa3yMHOM HCIOJb30BaHUU JIOCTHIKCHUM
HAyKH H TEXHOJOTMHA JUIS JaJbHEUIIEr0 pa3BUTHA YEIIOBEYECKOTO
00111eCTBa;

@ npumMeHATH pasIMYHBIE CIIOCOOBI paboThl ¢ MH(pOpMaLuel (HU3MIECKOrO
COIEpXaHUS C MCIOJB30BAHUEM COBPEMEHHBIX HWH(MOPMAIMOHHBIX
TEXHOJIOTHI, TIPH ITOM HCIOJIH30BaTh COBPEMEHHBbIC MH(POPMAIMOHHBIE
TEXHOJIOTHH IS TIOWCKa, TepepaboTKM W TPEIbSBICHUS y4eOHOUW W
HAY4YHO-TIOMYJISIPHON MH(OpMAIMK, CTPYKTYPUPOBAHUS M WHTEPIIPETAIINH
uHOpMAIUK, TOMYYEHHON W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYECCKU
aHANMM3UPOBATh  MOJNIydaemMyr  uH(popMmamuio W OIeHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIMXCS 3HAHWW, TaK M HA OCHOBE
aHaJlM3a UCTOYHUKA WH(OPMAIINY;

@ nposBiIATH OpraHu3alMOHHbIE u MO3HaBaTEJIbHbIE yMEHUS
CaMOCTOSITEJIbHOT'O TPUOOPETEHHUSI HOBBIX 3HAHUH B MPOIIECCE BHIMOTHEHUS
MIPOCKTHBIX M Y4EOHO-HUCCIEN0BATEIIbCKUX PA0OT;

@ paborars B TIpymIe C HCIOJHEHHEM pA3JIMUHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBHO PAaCpeaeisiTh ACSITeIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHMBATH BKJIAJ KaXIOro W3
YYaCTHUKOB T'PYNIIbI B pELICHUE paccMaTpUBaeMO MPoOIeMbl;

@ 1posBIATE MOTHBAIKIO K Oyaymieil mpo(hecCHOHAIBHOM JESTENBHOCTH 110
CHELHUAIBHOCTIM (PU3UKO-TEXHUUECKOTO IPODUIIs.

K xoniy o0yuenus B 11 knacce npeMeTHbIE PE3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

@ noHuMaTH POITH PU3UKU B IKOHOMHUYECKOM, TEXHOJIOTHIECKOM, COIMAIBHOM
U 3TUYECKOHN cdepax NeATeIbHOCTU YEJIOBEKAa, pojib U MECTO (PU3UKU B
COBPEMEHHOM HAyYHOM KapTUHE MHUpPA, POJIb ACTPOHOMHHU B IIPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA U JaJbHEHIIEM HAay4YHO-TEXHUYECKOM DPA3BUTHH,
3HAYEHHE OMUCATEIbHON, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H



IPOrHOCTUYECKONW (PyHKUIMN (PU3UUECKOW TEOpUH — 3ICKTPOAMHAMUKH,
CHEIMAIbHOM TEOpUM OTHOCUTENBHOCTH, KBAaHTOBOM (DM3HMKH, PpOJIb
¢uznyeckoit Teopun B (HOPMUPOBAHMU TMPEACTABICHUNH O (PUINUECKOU
KapTUHE MHpa, MECTO (U3NYECKOW KapTUHBI MHpa B OOIIEM psALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE;

@ pasziuuars yCIoBus IPUMEHMMOCTH MOJIENIEH (PU3MIECKHUX TEJI U IPOLIECCOB
(s1BJI€HMIT): OTHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE MO,
rapMOHUYECKHE KoJIeOaHMsl, MAaTEMAaTUYECKUN MAasSTHHUK, WACaIbHBIM
NPY>KUHHBIN MasTHHK, rapMOHUYECKHE BOJIHBI, UJeaTbHbIN
KoJieOaTeNbHbIA KOHTYp, TOHKAs JIMH3a, MOZEJIeH aToMa, aTOMHOTO s/ipa U
KBaHTOBOW MOJIEJIM CBETA;

@ pasiuyars ycinoBus (IpaHMIbl, 00JaCTH) NPUMEHUMOCTH (HHU3MYECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCMOJIb30BAHUS YACTHBIX 3aKOHOB;

@ ananu3upoBaTh U OOBIACHATH DJIEKTPOMATHMTHEBIE IIPOLIECCH M SBJIEHUS,
WCMOJIb3ySl OCHOBHBIE TIOJIOKEHHS M 3aKOHBI JJIEKTPOJWHAMUKA U
crenyanabHON TEOpUH OTHOCHUTEIBbHOCTH (3aKoH COXpaHEHHUS
AIEKTPUYECKOTO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKIWW, 1paBwio  Jlenna, cBsa3p  DJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM 1E€NM CO CKOPOCTHIO
VM3MEHEHUS CHIIBI TOKA, IOCTYJIATHI CIIEIUAIbHON TEOPUH OTHOCUTEIIBHOCTH
OiiHIITEHA);

@ ananm3upoBaTh U OOBACHATH KBAHTOBBIE TIPOIECCH U ABJICHUS, UCITIOJB3YsI
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHMEe  OWHIITEHHa Ui
dboToadexra, mepBuiil 1 BTOpOM NOCTyNaThl bopa, MpUHIIMIT COOTHOIIEHUS
HeonpeaenéHHocTed [elizenOepra, 3akOHBI COXPAHEHMs 3apsAOBOTO U
MacCOBOT'0 YHCEN ¥ SHEPTUU B SIIEPHBIX PEAKLNX, 3aKOH PAJUOAKTUBHOIO
pacnaza);

@ onvceiBath (GU3MUYECKHE TPOIECCH M SBIEHHS, WCIOJb3YsS BEJINYHHBI:
HaIpPsHKEHHOCTD JIEKTPUYECKOTO MOJISA, IIOTEHIMAN 3JIEKTPOCTATHYECKOTO
MOJsl, PA3HOCTh IIOTEHLUHAJIOB, DJICKTPOJIBWXKYILAs CUJIA, WHIYKIUSA
MAarHWTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia AwmIiepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHAYKLIHUH, SHEPrusi MArHUTHOTO MOJIA
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKAA UMITYJIbC, [TOJIHAS SHEPT UL, SHEPT U
MOKOSI CBOOOTHOM YaCTHUIIbl, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE YHCIIO
Y 3aps] sipa, SHEPTUS CBS3U A11pa;

@ 00BsCHATE  OCOOEHHOCTH  NpPOTEKaHWs  (M3HYECKHX  SBJICHHIA:
AIIEKTPOMArHUTHAsI UHAYKILIKS, CAMOMHAYKIUS, pE30HAHC, HHTEep(epeHIIN



BOJIH, Ju(pakmus, OWUCIIEPCHs, IIOJHOE BHYTPEHHEE OTpaKEHUE,
doToanexrpuaeckuii 3gdekt (hotorddexr), anpda- u 6eTa-pacmnasl aep,
raMma-Hu3JIydeHue siep, GU3ndecKre MPUHITUITBI CIIEKTPATBHOTO aHATN3a |
paboThI J1a3epa;

ONpPENENATh HAMNPABICHUE HHAYKIMU MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CWJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTH N300paXKEeHHE, CO3/IaBaEMOE TUIOCKUM 3€PKaJIOM, TOHKOW JIMH3011,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MIPUMEHATh OCHOBONOJIATAIOIINE ACTPOHOMUYECKUE MOHATHUS, TEOPUHU U
3aKOHBI Uil aHaiu3a M OObBSICHEHUS  (U3MYECKMX IPOLIECCOB,
MPOUCXOAIINX B 3BE3AAX, B 3BE3HBIX CUCTEMAX, B MEKTAAKTUYECKOU
cpene; NBWKEeHUS HEOSCHBIX T, SBOJIIONMHY 3BE311 1 BeeneHHoi;

IPOBOJIUTh KCCIIEIOBAHHWE 3aBUCHUMOCTEH (U3MUECKMX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUN, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJTYYEHHOM  3aBUCHUMOCTHU
bu3nueckux BEIUYMH B BHUAEC TIpaQUKOB € YYETOM aOCOJIOTHBIX
NOTPEUIHOCTe  WM3MEPEeHMM, JeNaTh  BBIBOABI IO  pe3yjbTaTam
UCCJIEI0BAHNUS;

INPOBOJUTE KOCBCHHLIC H3MCPCHUS (1)I/ISI/I‘I€CKI/IX BCJIMYMWH, IIpU 3TOM
BBI6I/IpaTB ONTHUMAaIbLHBIN MCTOJZ U3MCPCHUsA, OLCHUBATDH a0COJIIOTHBIE U
OTHOCHTCIIBHBIC ITIOTPCHIHOCTHU ITPAMBIX U KOCBCHHBIX HBMGPGHHﬁ;

IIPOBOAMTH ONBITHI 110 IPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIAHUPOBATh
IKCIIEPUMEHT, COOMPATh FIKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBATh
IIOJIyYEHHBIE pe3yJbTaTbl M J€JIaTh BBIBOJ O CTaTyCce IPEIIOKEHHOU
TUIIOTE3b;

OIIMCBhIBATH MCTOJbI ITOJTYUYCHHUA HAYUYHBIX aCTPOHOMHUYCCKHUX 3HaHHﬁ;

coOroAaTh mpasuiia 0€30MacHOTo TPyAA MPHU MPOBEICHUH UCCIIEIOBAHHI B
paMKax  y4eOHOro  JKCIepHMEHTa,  MpaKTHKymMa W  y4eOHo-
UCCIIC/IOBATENICKOM W TMPOEKTHOW MACATEIBHOCTH C HCIIOIb30BAaHHEM
MU3MEPUTENBHBIX YCTPOICTB U JIA0OPATOPHOTO 000PYIOBAHHUS;

pemarps pacy€THbIE 3aJayd C SBHO 3aJaHHOM WM HESBHO 3aJlaHHOU
¢u3znyecKkoil MOJeNpl0: Ha OCHOBAHMM aHalIM3a YCJIOBHS BBIOMpATH
dbu3znueckue MoJenaM, OTBeyarolue TpeOOBaHUSM 3a/layd, MPUMEHSThH
bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPHil
IpU  MCIOJIB30BAHUM MATEMATHYECKWX METOJOB pELICHUs  3a]ad,
IPOBOJUTH PAcU€Thl HA OCHOBAaHWU MMEIOIIMUXCSA JAHHBIX, aHAIU3UPOBATh
pE3yNbTaThl U KOPPEKTUPOBATH METOABI PELIECHUS C YYETOM IMOIYYEHHBIX
pe3yJIbTaToB;



@ peniaTh KauecTBEHHBIE 3ajaud, TPEOYIONIME TNPUMEHEHHs 3HAHUN |3
pa3HbIX pa3/iesoB Kypca (GU3MKH, a TAKKE MHTErpalliy 3HAaHUHA U3 IPYTrux
IPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKIEHUI C OMOPOIl Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

@ ucnonp30BaTh TEOPETMYECKUE 3HAHUS JUIS  OOBIACHEHHS OCHOBHBIX
IPUHIIUIIOB Pa0OThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMYECKHX MPOIIECCOB;

@ 1pUBOIMTE IPUMEPHI BKJIA/Ia POCCUHCKHX U 3apyOeKHBIX YUEHBIX-(DH3HKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIErO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

@ ananu3upoBaTh M OLIEHUBATH IIOCIEICTBUS OLITOBOM U NPOU3BOICTBEHHOM
NEATETLHOCTH YEeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIECCaMU, C
MO3UIIAN YKOJIOTUYECKON O€30MaCHOCTH, MPEICTABIICHUH O PAIIMOHATILHOM
PUPOIOIIOIL30BAHUH, a TAKKE Pa3yMHOM HCIIOJb30BAHUH JIOCTHKCHUHN
HAyKH W TEXHOJOTHH JUISl JalbHEUIIETO pPa3BUTHS YeEJIOBEYCCKOTO
00111ecTBa;

@ 1npumMeHaThL pasIMYHbBIE CrIOCOOBI paboThl ¢ uH(pOpMaLuel (HU3MIECKOrO
CONIEp)KaHUs C HCIOJIB30BAaHMEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX
TEXHOJIOTHA, TIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTMH ISl TIOMCKA, TEPEepadOTKH W TPEAbSIBICHUS YUYEOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMAIMK, CTPYKTYPUPOBAHUS H WHTEPIIPETAIINH
uHPOpMAIMHU, TOJYUYCHHON U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpPOBaTh  MOJy4aeMyro  HMHQOpPMAIMIO W  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWUW, TaK MU HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OPMALINY;

. IMPOABJIATH OpraHU3allMOHHbBIC u IIO3HAaBaTCIIbHBIC YMCHUA
CaMOCTOATCIBHOT'O HpI/IO6peT€HI/I$I HOBBIX 3HAHUH B IMpOoHECCE BLIITOJIHCHUS
IMPOCKTHLIX 1 y‘IC6HO-I/ICCJ'I€I[OBaT€HBCKI/IX pa60T;

@ paborars B TpyImIie C HCIOJHEHHEM pA3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATH PA0OTy TPYIIbI, PALIMOHATBHO PACTIPENCNISTh 1€ATeIbHOCTh
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHMBATH BKJAJ KaXIOro W3
YYaCTHUKOB TPYMIIHI B PELICHHE pacCMaTPUBAEMO POOIEMBI;

@ [pOSBIATE MOTHBALIMIO K OY/yIeil mpodhecCHOHATBHOMN JESITENBHOCTH TI0
CHEIHAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHme pa3ieioB U TeM (undposbie)
KouTpoabHbl IIpakTuyeckn
n/n NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIC
e padoThI e padoThI
pecypcesbl
Pasnen 1. HAYUHBIA METO/I IO3HAHWS ITPUPO/IbI
1.1 Hay4nslii MeTO IO3HAHUS IPUPOBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 JnHamuka 10
23 Crartuka TBEpAOIO TENA 5 1
2.4 3aKOHbBI COXpPaHEHHUS B MEXaHHUKE 10 1
Htoro no pasneny 35

Pazgea 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUU 15 1
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 20 1
313 ArperatHblie coctosiHus BeriectBa. Da3oBbie 14 |
' HIEPEXOIBI
Hroro no pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
4.1 DIIEKTPUUYECKOE T0JIE 24 1

4.2 IToCTOsTHHBIN 2JIEKTPUYECKHUN TOK 24 1



4.3 Toxu B pa3nuyHbIX cpenax
Hroro no pazneny

Paszea 5. PU3HUYECKHUN MPAKTUKYM

5.1 DuU3NYECKU MTPAKTUKYM
Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

54
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11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabusl  IlpakTuueckn
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
e padoThI e padoThI
pecypcsbl
Pa3nen 1. JIEKTPOAUHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DJIEKTpOMArHuTHAsE MHIYKINS 13 1
Htoro no pasneny 27
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckre KoneOaHus 10
2.2 DIIeKTpOMarHUTHBIE KOJIeOaHus 15
’3 MexaHnyeckue U 3JIeKTPOMarHuTHbIE 10 |
BOJIHBI
2.4 Orntuka 25 1
Hroro no pazneny 60

Pa3zgen 3. OCHOBBI CHEHI/IAJII)HOﬁ TEOPUU OTHOCUTEJIBHOCTHN
3.1 Ocuosel CTO 5 1

Hroro no pasneny 5

Pazgen 4. KBAHTOBAS ®PU3UKA
4.1 KopnyckynsipHo-BOIHOBOH Ayann3m 15
4.2 ®uszuka aroma 5

43 ®du3Kka aTOMHOIO SApa U HIEMEHTapHbIX

YACTHUII



Htoro no pasneny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 12
Hroro no pazneny 12

Paszea 6. PU3HUYECKHUIN MPAKTUKYM

6.1 DuU3NYECKU MTPAKTUKYM 16

Htoro no pasneny 16

Pazgen 7. OBOBINAIOIIEE IOBTOPEHHUE

Cucremarusanus 1 00001eHue
71 NPEMETHOTO COJICPYKAHHS U OTbITa 15
' JCSITEIBHOCTH, IPUOOPETEHHOTO TIPH

n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Htoro no pasneny 15

Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 170

16

16



