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NOACHUTE/IbHAA 3AMNMUCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOKEHMH W TpeOOBaHUU K pe3yJbTaTaM OCBOCHHS
OCHOBHOHM oOpaszoBaTelbHON Mporpammbl, mnpeactaBieHHsix B ®I'OC COO, a
Takxke ¢ yuérom denepaibHON pabodeil mporpamMmbl BocniuTanus u Konnenmmn
npenojaBanus yaeOHoro npeaMera «dusuka» B 00pa3oBaTEIbHBIX OpraHU3AINIX
Poccuitickonn ~ @enepauuu,  pealu3yrOIIUX  OCHOBHBIC o0pa3zoBaTeIbHbIC
IPOrpaMMBbl.

[Iporpamma no ¢usuke onpenenseT 00s13aTeIbHOE IPEIMETHOE COJEPKaHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUS TEM U Pa3/IelioB
y4eOHOro MpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOTro Tpollecca, BO3PACTHBIX OCOOCHHOCTEW  00y4aroumuxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBICHUE O IENSIX, COACPKAHUU, OOIICH
cTpaTeru OOy4eHUusl, BOCIUTAHHS M Pa3BUTHUS OOY4YAIOUIUXCS CPEACTBAMHU
yueOHoro npenmMera «Pu3nka Ha yriyOJIEHHOM ypOBHE.

N3yyenue kypca ¢uzuku yriayOJEHHOTO YpPOBHS MO3BOJISET peajn30BaTh
3aauu MPOQPECCUOHAIIBHON OPHEHTAINH, HANPABJICHO HA CO3JaHUE YCIOBHM IS
NPOSIBJICHUS CBOMX HWHTEIJIEKTYallbHBIX M TBOPUYECKUX CIOCOOHOCTEW KaXKIbIM
0o0ydYarommmcsi, KOTOpPhIE HEOOXOIUMBI JJII TMPOJOJDKEHHUS 00pa3oBaHMs B
opraHuzanusx mnpodecCHOHaTbHOrO0 00pa30BaHUS [0 Pa3IMYHBIM  (U3HUKO-
TEXHUYECKUM U UHKEHEPHBIM CHEIUATIBbHOCTSM.

B nporpamme mno Qusuke ompenensiorcs IUTAaHUPYEMBIE  Pe3yJIbTaThl
OCBOEHUS Kypca (PU3UKK Ha ypOBHE cpeaHero oo1iero oopa3oBaHusl: JUYHOCTHBIE,
MeTamnpelMeTHbIe, TpeaMeTHble (Ha  yriayonméHHom  ypoBHe).  Hayuho-
METOJIOJIOTUYECKON OCHOBOM JJisi pa3paOOTKM TpeOOBaHUN K JIMYHOCTHBIM,
METanpeaMETHbIM U TPEAMETHBIM pe3yjbTaTaM OO0YyYaloIIuXCsl, OCBOMBIINX
nporpaMMmy 10 (¢U3MKE Ha YpOBHE CpeaHero oOuero oOpa3oBaHus Ha
yrayOJa€HHOM YPOBHE, SIBIISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO/.

[Tporpamma o (pu3mKe BKIFOYAET:

IUIAaHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (Gu3MKM Ha YriayOJaéHHOM
YPOBHE, B TOM YHCIIE IPEIMETHBIE PE3yJIbTAThI M0 roJlaM 00y4YeHUs;

conepkanue yaeoHoro nmpeamera «Ousnkay 1mo rogam 00ydeHUsI.

[Iporpamma mo ¢u3uMke HMeeT NPUMEPHBIM XapakTep U MOXKET ObITh
UCIIO0JIb30BaHa YUUTEISIMHU (DU3UKH JIJI COCTABJICHUS] CBOMX Pa00YMX MPOTPaMM.

[Iporpamma mno ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIUATUBY YUUTENECH U
NPEAOCTABISIET BO3MOXKHOCTH JUISI  peaiM3allid  Pa3IUYHbIX METOJUYECKUX
MOJIXO/IOB K TIPETNoJaBaHui0 (M3UKH HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUU
coxpaHeHusi 00s13aTeIbHOM YaCTH COJIep KaHUs Kypca.



®duznka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPHUPOJbI, BBHICTyHas B
KayecTBE y4eOHOTo Mpe/IMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUH 00 OKpyskaromem mupe. [IIKoabHBIN Kypc GU3UKHA — CHCTEMOOOPA3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHbIX YYEOHBIX IMPEIMETOB, TOCKOJIBKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHWUM, H3y4aeMbIX XUMHUEH, Ouoioruei,
buzmueckorr reorpadueid u actpoHomued. Mcmonmb3oBaHWE W aKTHBHOE
npuMeHeHHe (U3NYECKUX 3HAHUW OMPENeTWIoO XapakTep W OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTUM B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCA, TOJy4€HUS HOBBIX MAaTEpHAJOB C 3aJaHHBIMH CBOWCTBaMuU. M3ydeHue
(U3MKU BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHpa oOywaromerocsi, B (POpMHUPOBAHUE YMEHUN MPUMEHATHh HAay4YHbIN
METO/]1 TO3HAHMS PU BBITTOJIHEHUH UMH YUEOHBIX HCCIIETOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeAHEro o0ero 00pa3oBaHusi MOJ0KEH
pAI uael, KOTOPbIE MOYXKHO pacCMaTPUBATh KaK MIPUHIUIIBI €r0 TOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOU (DU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (Qu3uku
00benMHEH BOKpPYr ¢u3nyeckux Teopui. BenymuM B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEILECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzainus MOpearnoyiaracT HCMOJb30BaHUE
T'YMaHUTApPHOTO TOTEHIMaNa (U3MYECKONM HAyKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢u3uku ¢ pa3BUTMEM OOIIECTBA, a TakkKe C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dbuzuku yriayOoaéHHOTO ypOBHS
[pearnonaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUIOKEHUM H3Yy4YEHHBIX TEOpUM M 3akOoHOB. IIpu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEACTABICHUM M COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBA, H
TEXHOJIOTUH.

Hoea 3xonozuzayuu peannusyercsi NOCPEACTBOM BBEIEHUSA 3JIEMEHTOB
COJIep)KaHMsI, TOCBSIIEHHBIX OSKOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TaKXKe OOCYXKICHHUS
npoOJIeM parMoHaIbHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHue cojiepKaHus MPOrpaMMBbl MO (U3UKE TOJHKHO OBITH MOCTPOEHO HA
OPUHIMIIAX CUCTEMHO-AEATENbHOCTHOrO noaxoaa. s gusuku peanusaius 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCIOIb30BAHUM CAMOCTOSITEIBHOIO IKCIIEPUMEHTA KakK
MIOCTOSIHHO JIeHCTBYIomero ¢akropa ydeOHOro mporecca. s yriyOnéHHOTO
YPOBHSA — 3TO CUCTEMa CAMOCTOSITEIBLHOIO YYEHUYECKOIO 3KCIIEPUMEHTA,



BKJIIOYAIOIIETO (PPOHTaIbHbIE YUYEHUYECKHE ONBITHl MNPU U3YYEHUU HOBOIO
MaTepuaa, JabopaTopHbie paboThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOMKHBI
aBa cmocoba peanu3zanuyd (QU3MYECKOro MpakTukyma. B mepBoM  ciydae
OpaKTUKYM npoBoauTcs aubo B koHue 10 m 11 knaccos, nu0o mocie nepBoro u
BTOPOr0 MOJYroAWM B KaXJAOM M3 3THUX KiaccoB. Btopoil cmocod — 3T0
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JabOpaTOpHBIX padoT, KOTOpBIE
OPOBOMSITCS B mpoliecce uzyueHus: paszaena (temsl). [Ipu stom mox paboramu
NPaKTHKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE HUCCIIe0OBaHUE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOT0 BUIa O€3 MOIIAroBOil HHCTPYKIIUU.

B mporpamme mo ¢usuke cucteMa YYEHHUECKOTO OSKCIEPUMEHTA,
1a00paTOpHBIX pabOT M MpaKTUKyMa TpPECTaBlIeHAa €IUHBIM IepedHeM. Brioop
TEMATUKH JUIA 3TUX BHJOB YYCHHUYECKUX TPAKTHYCCKUX PaOOT OCYIIECTBISCTCS
y4aCTHUKaMU 00pa30BaTEIbHOTrO IMpoliecca UCXOsl U3 OCOOEHHOCTEHN MOypOYHOro
IUTAHUPOBAHUSA W OCHameHuss kaOuHera ¢usuku. [Ipu sTom obecreumBaercs
OBJIaJICHUE OOYYAIOMUMHCS YMEHUSMH TIPOBOAUTH TIPSIMBIE W KOCBEHHBIC
MU3MEPEeHUSI, UCCIEIOBAaHMU 3aBUCUMOCTEH (DM3MUECKUX BEIUYMH U TOCTAHOBKY
OTIBITOB TIO NMPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEIICHUIO PACUETHBIX M KAa4eCTBEHHBIX
3amad. [Ipu aToM juIst pacyE€THRIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33J1a4M C SIBHO
3aIaHHOM U HESIBHO 3a/IaHHOW (PU3MYECKOW MOJIENbIO, MO3BOJISIONINE MPUMEHATh
M3YyUCHHBIC 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOrO paszzena Kypca, Tak U
UHTErpupys MPUMEHEHUE 3HAHUM U3 pa3HBIX pa3aesioB. J[s KaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBISIOTCA 3aJaHus Ha OOBICHEHHWE/Tpe/CKa3aHhue MPOTEKaHUs
(¢u3nyuecKuXx SIBJIEHUN U MPOLIECCOB B OKpYKArOUIEH XKU3HH, TPeOyroIue BbIOOpa
buznyuecKoi MOIeNU ISl CUTYalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k marepuanbHO-
TEXHUYECKOMY OOCCTICUCHHIO y4eOHOTO TMporecca Kypc (Gu3uku yriayO0ia€HHOTO
YpOBHSI Ha YPOBHE CpeHero o01iero oopa3oBaHusl JOJDKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabwHera. B kaOuHere (H3MKM JOMKHO OBITH HEOOXOIMMOE
nabopatopHoe OOOpYAOBaHWE JJIS BBIMOJHEHUS YKAa3aHHBIX B TpOrpamMme IIo
¢u3nMKe YYEeHMYECKUX OIBITOB, JAOOPAaTOPHBIX pabOT U paboT MpakTUKyMma, a
TaKXKe JIEMOHCTPAIMOHHOE 000pYyTI0BaHUE.

JlemoHCcTpanimoHHoe o0opynoBaHue (QOpMUPYETCS B  COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M O00ECIeUMBaeT MOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (HU3UKE KITFOUEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  HW3y4aeMbIX  SIBJIGHHH M  MPOIECCOB, OMIUPUYCCKUX H
(dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 000pyIOBaHHWE I YYEHWYECKUX TMPAKTHUYECKUX padboT
dopmupyeTcsi B BUIE TEMAaTUYECKUX KOMILIEKTOB M OOECIIEUMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JAByX oOydaromiuxcs. TeMaThyeckue KOMIUIEKThI
1abopaTopHOro 000pYyIOBaHUS JOKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(MPOBBIX MPHUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEpPUTEIbHBIX CUCTEM B BHJI€ LU(PPOBBIX J1aOOpATOPHUI.

OCHOBHBIMH TENSIMU M3Yy4YeHHUsS! (PU3UKUA B 00IIeM OOpa30BaHUM SIBIISIIOTCS:

dbopMupoBaHUE WHTEpPECA U CTPEMJIICHHS OOYUYaIOIIUXCS K HAYYHOMY
U3YYEHUIO TPUPOIBI, PA3BUTUE UX HMHTEIUIEKTYalbHbIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHUE TPEACTABICHUM O HAyYHOM METOJI€ MO3HAaHUS U (HOPMUPOBAHUE
UCCJIEA0BATEIBCKOrO OTHOLICHHS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3y4CHHs] OCHOB
CTPOCHUS MaTepUU U PyHIaAMEHTATIbHBIX 3aKOHOB (DM3UKH;

dbopmupoBaHrue YMEHUN OOBSCHATH SBJICHUS C UCIIOIB30BAHUEM (PU3HUYECKUX
3HAHUU U Hay4YHBIX JJOKa3aTEIbCTB;

dbopmMupoBaHue MPEACTABICHUN O poiu (U3UMKH IS Pa3BUTHUSL APYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHA;

pa3BUTHE MpeICTaBICHUIN 0 BO3MOKHBIX cdepax Oynyiei
npodecCHOHaTBbHON JICSITEIBHOCTH, CBSI3aHHBIX C (U3MKOW, TOJATOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HAlpPaBJICHUU.

JlocTikeHue 3TUX 1eneid o0ecrneuyrnBaeTcsl peuieHueM CIenyoIuX 3a1a4 B
npolecce u3y4eHus Kypca PU3uKM Ha YpOBHE CpeHero ooiiero o0pa3oBaHus:

NpPUOOPETeHHE CUCTEMBI 3HAHHIN 00 0o0HUX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpUsSX,  BKJIOYas  MEXaHUKY,  MOJICKYJSIpHYHO  (puU3HUKy,
AJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U 2JIEMEHTHI aCTPODU3UKHU;

dbopMUpOBaHUE YMEHUI TPUMEHSATh TEOPETUUECKUE 3HAHUS JIJIs1 O0BSICHEHUS
buznuecKknX SIBICHUN B TPUPOAE U IS TPUHIATHS MPAKTUYECKUX PEIICHUNA B
TMOBCEIHEBHOM KU3HU;

OCBOCHHME CIOCOOOB pEIIeHHs] pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
dbusznueckoil MOMENbI0, 3a/]ad, MOJPa3yMEBAIOIIUX CaAMOCTOATEIBLHOE CO3/IaHHE
dbuznyueckoil MOJENH, aJeKBATHOM YCIOBUSAM 3aJadd, B TOM 4YHCIE 3amad
UH)XKEHEPHOI'0 XapaKTepa;

noHUMaHue (U3UYECKUX OCHOB M TMPUHIUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOUCTB ¥ TEXHOJOTMUYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITENbHOIO IUIAHUPOBAHUS M IPOBEACHHS
bU3MYECKUX DKCIIEPUMEHTOB, aHAJIM3a W HHTEpIpeTanuu HH(pOpMaIluy,
OTIpeIeNIeHHs TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yIbTaTa;

CO3/IaHUE YCJIOBHUM JUISI PAa3BUTHS YMEHHUM NPOEKTHO-HCCIENOBATEILCKOM,
TBOPYECKOM JEATENbHOCTH;



pa3BuTHE HHTEpeca K cepam nmpodeccrnoHaTbHON ASSITENbHOCTH, CBSI3aHHOU
¢ (PU3UKOM.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOnéHHBI ypOBEHb
u3ydeHus ydeOHoro mpeamera «®Du3mKa» Ha YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHusl BbIOMpaeTcs O0O0yYalOUMMUCS, [UIAHUPYIOIIMMHU POJOJKEHUE
00pa30oBaHus MO CHEMUATBHOCTIM (QU3HKO-TEXHUIECKOTO MPOQHIIS.

Ha uzyuenne usuku (yriayOn€HHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcst 340 gacos: B 10 knacce — 170 yacoB (5 yacoB B HeNIEN0),
B 11 xnacce — 170 yacoB (5 yacoB B HEACIIO).

[Ipennaraemerii B mporpamMme 1O (U3HMKE IMEpeueHb JIA0OpATOPHBIX W
MPAKTUYECKUX padOT SABISETCS PEKOMEHIOBAaHHBIM, YYHUTENIb JElIaeT BBIOOP
NPOBENICHUS JIA0OPAaTOPHBIX pPabOT ¥ OMBITOB C YYETOM HMHIAMBUAYaTbHBIX
O0COOCHHOCTEH 00yJarOIUXCHI.



COIEPKAHUE OBYUYEHUA
10 KJIACC

Paspgen 1. HayuHblit meTo4 NO3HAHUA NPUPOADI.

®duznka — pyHIaMeHTadbHas Hayka o npupojae. Hayunslil MeTon mo3HaHus 1
METOJIbI UCCIIEIOBAHNS (PU3UUECKUX SBJICHUH.

DKCIIEpUMEHT U TEOpHUs B MpOIEcce IMO3HaHusl npuponabl. HaOmronenue u
AKCIIEPUMEHT B (pU3MKE.

CnocoObl  u3MepeHuss (U3MYECKUX BEIUYUH (aHAJOroBble M LHUQPOBHIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATUNKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHH  (PU3WYECKUX  BEIMYMH  (a0CONMIOTHAS |
OTHOCHUTEIIbHASA).

MopnenupoBanue (GU3NUYECKUX SBJICHUNA M MPOLECCOB (MaTepuaibHas TOYKa,
a0COIOTHO TBEPAOE TENO, HWAcAIbHAS KUAKOCTh, WJCAIbHBIA Ta3, TOUYCHUHBIN
3apsin). 'unore3a. @U3NYECKHl 3aKOH, TPaHULIbI €ro npuMeHuMocTu. dusnyeckas
TEOpHSl.

Pons u mecto ¢uzuku B (GOpMUPOBAHUM COBPEMEHHOW HAYyYHOW KapTUHBI
MUpa, B MPAKTUYECKON NEATEIbHOCTH JIFOACH.

Yuenuueckuii s3xcnepumenm, nadbopamopusvie padbomaol, npaKmuKym.

N3Mepenue cuibl TOKa W HANpsHDKEHUS B LEMHU TOCTOSSHHOTO TOKa IpHU
MIOMOIIY aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX PUOOPOB.

3HaKOMCTBO ¢ 1udpoBoi nadoparopueit mo duszuke. [Ipumepsl n3mMepeHus
(bu3HIeCKNX BETUYNH TPH TOMOIIHA KOMITBIOTEPHBIX JTATUNKOB.

Pa3znea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Pannyc-BekTop MarepuanbHOW TOYKH, €ro MPOEKIMM HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpefHSs] CKOPOCTb, MITHOBEHHAasi CKOPOCTH) U
YCKOPEHUE MaTepUajJbHOW TOYKH, HUX IPOEKIMM HAa OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHui u ciI0KeHue CKOPOCTEN.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABMKEHHE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTU, YCKOPEHHUS U MyTH MaTEpUaIbHON TOUYKU OT BPEMEHHU U UX
rpaduku.

CBoOonHoe maneHue. YckopeHue cBOOOAHOro mnajeHus. [[BukeHue Tena,
OpOIIEHHOr0 IMOJA YIJIOM K TOPU30HTY. 3aBUCHMOCTb KOOpPJAMHAT, CKOPOCTH H
YCKOPEHUS MaTepUAIbHON TOYKU OT BPEMEHHU U UX TpaPuKH.



KpuBonuneiiHoe  nBuxkeHue. JIBWKEHHE  MATEpHAIBHOM  TOYKH 10
OKPYXXHOCTH. YTJOBas M JUHEWHas ckopocTh. [lepmom u yacTora oOpaileHus.
LlenTpocTpeMurenbHoe (HOpMaabHOE), KacaTeabHOE (TAaHTCHIIMAIbHOE) U TOJTHOE
YCKOPEHUE MATEPUATILHON TOUKHU.

TexHU4YeCKHEe YCTPOMCTBA U TEXHOJOIMYECKHE MPOLECCH: CIHUIOMETP,
JNBIKCHHE CHAps0B, LIEMHbIE, IIeCTEepEHYAThle M PpPEMEHHBIE IEepenayw,
CKOpPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WLTIOCTPAIUS KMHEMATUYECKUX XapaKTePUCTHUK
JBHKCHUS.

Cnoco0bI ucclieTOBaHMs IBUKEHUN.

Nnnroctpanust npeaenbHOro nepexo/ia i i3BMEpeHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCTIOJIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habntonenue aBuxeHust tena, OpOIIEHHOrO MOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hanpagsnenue ckopocTu npu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTEH, TPACKTOPUM, CKOPOCTEN JIBUAKEHHS OJHOTO M TOTO K€
TeJa B Pa3HBIX CUCTEMaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO IBUKEHHUS C LEIbI0 ONMpPEAETIeHUsI MTHOBEHHOU
CKOPOCTH.

N3Mepenue yckopeHus MpU NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHUYKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH IIyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBI>KCHUM.

WN3mepenne  yckopeHuss ~ cBOOONHOro  majeHusi  (PEKOMEHIOBAHO
UCITOJIb30BaHue 1M (PpoBOI TabopaTopun).

N3yyenune paBwkeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUNIOTE3bl O MPSMOW MPOIMOPIIMOHATBHON 3aBUCHUMOCTH MEXIY JaJIbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TENA.

N3yueHne nBMKEHHsI Tella MO OKPYXKHOCTH C IIOCTOSHHOM IO MOJIYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH TMepuoja oOpalieHus KOHUYECKOr0 MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HproroHa. MHeprmanbHbie cucteMbl oTcué€ra. [IpuHimun
oTHocuTenbHOCTH ["anmunes. HewnepuuanbHbie cUCTEMBbI OTCU€Ta (OIpeaesieHue,
IPUMEPBHI).

Macca Tena. Cuna. [IpuHuun cyneprno3unuy Cui.

Bropoii 3akoH HproTOHa 1711 MaTepuaabHOU TOYKH.

Tperunii 3akoH Hpr0TOHA J1U11 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO0 TATOTEHUS. OJKBUBAJIEHTHOCTh T'PABUTALMOHHON W
UHEPTHON MacCCHhI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOIHOTO TAJEHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI MU OT Treorpapuyeckoil MmUpOTH. J[BIKeHHe
HEOECHBIX Te M X CIYTHUKOB. 3akoHbl Keruiepa. [lepBas kocmMudeckas CKOpOCTb.

Cwna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, aBmxkymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cwiia TpeHHsSI CKOJbKEHHS U CUJIa TPEHUS
nokosi. Koadpdunuent tpenus. Cuia CONpOTHUBICHUS NPU JBIWKEHUU Tela B
KUJKOCTH WUJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JBUKECHUS.

Hasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHUUecKHe YCTPOWCTBA W TEXHOJOTMYECKUE MPOLIECCHI: MOAIIUITHUKY,
JBUOKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaGntonenune aBuxkeHus: Tell B MHEPIMAIBHBIX U HEMHEPIIHAIBbHBIX CUCTEMAX
OTCYETA.

[IprHIMT OTHOCUTENBHOCTH.

Kauenue nByx HMIUHAPOB WM IAPOB PA3HON MACChI C OMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPUIOKEHHBIX K TEIy CHI C
IIPOU3BEIEHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLIUAIBLHON CUCTEME OTCUETA.

PaBeHCTBO crJ1, BOZHUKAKOIINX B PE3YIbTATE B3aUMOJACHCTBUS TEN.

N3MepeHne macc o B3auMOIEHCTBHIO.

HesecomocTs.

Bec tena mpu yCKOpeHHOM NTOABEME U NTAICHUH.

[{eHTpOoOEKHBIE MEXAHU3MBI.

CpaBHeHUE crJl TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

N3mepenne paBHOAEHCTBYIOUIEH CUJI IIPHU JBUKEHUU OpYyCKa MO HAKIOHHOM
IJIOCKOCTH.

[TpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHM JBIKEHHUS Opycka 1o
HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacCHhI.



HccnenoBanne 3aBUCMMOCTHA CHJI YIIPYTOCTH, BO3HHUKAKOIINX B NPYKHUHE U
PE3UHOBOM 00pasiie, OT uxX Jaehopmaruu.

N3yueHne ABUAKEHUSI CUCTEMBI TEJl, CBSA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JErKuid OJIOK.

N3mepenue korduiiueHTa TpeHUs 1Mo BETUYUHE YTIIOBOro KoddduimeHTa
3aBucuMocTd Fpp(N).

UccnenoBanne nBmKeHUs Opycka MO HAKJIOHHOW TUIOCKOCTU C TIEPEMEHHBIM
KO3 PHUIIEHTOM TPEHUSI.

N3yuyenue nBuKeHUs Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEPHOe Tenmo. [locTymarenpbHOe W BpaliaTeabHOE JIBUKEHUE
TBEpAOro Tenma. MOMEHT CHiIbl OTHOCUTENBHO OCH BpaumieHus. [lmedo cuibl.
CroxeHue cuil, NIPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOrO TENA.

YcroitunBoe, HEYCTOHIMBOE, O€3pa3TnIHOE PABHOBECHE.

TexHu4eckue yCTpOWCTBA M TEXHOJOTMYECKHE TMPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KpaH, PEMIETUYaThle KOHCTPYKIUU.

AdemoHcmpayuu.

Ycnosua paBHoOBecCHA.

Bunabl pasHoBecuA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomaol, npaKmuKym.

UccnepoBanne ycinoBUil paBHOBECHS TBEPAOrO TeENAa, HMEIOIIETO OCh
BpAIlCHNUS.

KoHcTpynpoBaHne KpOHIITENHOB U pacy€T CUJI YIIPYTOCTH.

N3ydenne ycTOWYUBOCTH TBEPIOIO TEJA, UMEIOIIETO IUIOMIAlb OIIOPHI.

Tema 4. 3axonvt coxpanenusn 6 mexanuke.

Nmnynbc MaTeprabHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Mace
CHUCTEMbI MaTEpUAJIbHBIX TOUYEK. Teopema O IBUKEHUU LIEHTpa Macc.

HNMnynbe cuiibl 1 N3MEHEHHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTnBHOE BMKEHUE.

MomMmeHT umnynbca MaTeprualibHON TOUYKU. IIpencrasinenne o coxpaHeHUun
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJIAX.

Pabota cuibpl Ha MaioM W Ha KOHEYHOM Tepemerniennn. | paduuaeckoe
npeicTaBlieHue paboThl CUIIBI.

MoIHOCTb CHIIBL.

Kunernueckass sHeprust marepuaibHOM TOuku. Teopema 00 M3MEHEHUU
KMHETUYECKOW SHEPTMU MAaTEPUAJIbHON TOUKH.



[ToreHuManbHbIE W HENOTEHUMANbHbIE CWIBL. [loTeHUManbHass JHeprus.
[ToreHuuanbHast sHEprus ynpyro aeopmupoBaHHONW npyxuHbl. [loTeHIManbHas
JHEPIUs Tella B OJHOPOJHOM TI'PAaBUTALMOHHOM Iojie. IloTeHumanbHas sHEprus
Tena B IPaBUTALMOHHOM MOJI€ OJHOPOAHOrO mapa (BHYTpU M BHE miapa). Bropas
KOCMMUECKasA CKOPOCTh. TPeThbst KOCMUYECKAsA CKOPOCTb.

Csi3p  paOOTBl HENOTEHUUANbHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
SHEPrUr CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPTUH.

Ypyrue u HeyNpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHymu I UACATbHOM KUAKOCTU KakK CIEICTBUE 3aKOHA
COXpaHEHUS MEXaHUYECKON YHEPTUM.

TexHu4yeckre yCTpOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KONEpP, NPYXKUHHBIA MHCTOJNET, TUPOCKOI, (UIYpHOE KaTaHUE Ha
KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE IBM)KEHUE.

N3mMepenne MOITHOCTH CUJIBL.

W3MmeHeHune sHepruu Tela Npyu COBEPUICHUH PaOOTHI.

B3anmMHble npeBpalieHnss KWHETUYECKON U MIOTEHIMAIIBHOW SHEPTUM IPH
JNEHUCTBUM Ha TEJIO CHUJIbI TSKECTHU U CHIIBI YIPYTOCTH.

CoxpaHeHue YHEPruM IIPU CBOOOJHOM Ia/ICHUU.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaol, npaKmMuKym.

N3mepenne nMmmyibca Tena 1o TOpMO3HOMY Ty TH.

N3mepennie cusibl TATH, CKOPOCTH MOJENH 3IEKTPOMOOMISI U MOIIHOCTH
CUJIBI TATHU.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBL.

HccnenoBanne coxpaHeHUss UMITYJIbCA IPU YIIPYTOM B3aMMOICHCTBUH.

N3MepeHne KHHETUYECKOM SHEPTUU TeJla 110 TOPMO3HOMY ITYTH.

CpaBHEeHHNE W3MEHEHUS MOTEHLNATbHONW SHEPTUU MPYKUHBI C paOOTOM CHIIbI
TPEHUS.

Omnpenenenue padbOThl CWIIBI TPEHUS MPH JABMKEHUHM Tella MO HAKJIOHHOM
IJIOCKOCTH.

Paznen 3. MoJjiekyJsipHasi puznka ¥ TepMOIUHAMUKA.

Tema 1. Ocrogvl MoneKynApHO-KUHEMUYUECKOU meopuu.

OCHOBHBIE TONOXKEHUA MOJEKyJIapHO-KuHeTnyeckon teopun (MKT), wux
onbiITHOe oOocHoBaHue. [uddysus. bpoyHoBckoe aBIKEeHHE.  XapakTep
JIBIWKECHHUS M B3aUMOJEHCTBUA 4YAaCTHUI] BellecTBa. Monemn CTpoeHHs TIa3os,
KHUJIKOCTEH U TBEPABIX TEl M OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX



monened. Macca u pasmepsl Monekyn (atomoB). KomuuecTBo BemecTsa.
[TocTosinHas ABoraapo.

TerioBoe paBHOBecue. Temrmeparypa u crnocoObl e€ m3mepenwus. Illkana
temrieparyp Llenbcus.

Mopens uaeanbHOro ra3a B MOJEKYJISIPHO-KUHETHYECKON TEOPUHU: YaCTHULIBI
rasa JBMXKYTCSl XaOTUYECKHU U HE B3aUMOJIEUCTBYIOT IPYT C APYTOM.

l'a3zoBeie 3akoHbl. YpaBHenue MenneneeBa—Knamneiipona. AoOcomoTHas
temrieparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccsl B
UJCaIbHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
IpeJICTaBIIEHHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, hu3o0apa.

CBs3p  MEXIy JaBICHUEM M CpeAHEHd  KUHETUYECKOW  HJHepruei
NOCTYNATENbHOr0 TEIJIOBOTO JBH)KEHUS MOJIEKYJ HJI€aJbHOIO rasa (OCHOBHOE
ypaBHEHHUE MOJIEKYISIPHO-KMHETUUECKON TEOPHH UJ1€aIbHOTO T'a3a).

CBs13b a0CONIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEM MOCTYIATENBHOTO TEIIIOBOIO IBMKEHUS €€ YaCTHIL.

TexHu4eCckrue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETD,
O6apomeTp, MoTyYeHne HaHOMaTEePHUAJIOB.

Jlemoncmpayuu.

Mopaenu qBU>KEHHUS 4aCTHUIL BEIIECTBA.

Mogens OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuceo peaibHOro OpoyHOBCKOI'O JBUKEHUS.

Hubddy3ust >KUIKOCTEH.

Mogens onbita LlTepHa.

[IputsxeHue MoIeKy.

Mogenu KpuCTaJNINYECKUX PELIETOK.

Habmronenue u uccienoBanue U30MpoIecCoB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomaol, npaKmMuKym.

HccnenoBanne mporecca YCTAaHOBIEHMS TEIUIOBOTO PABHOBECHUS IpPH
TEIUIO0OMEHE MEXKTY TOPSYEH 1 XOJIOHOU BOJIOH.

N3yyeHune H30TEPMUYECKOro Iporecca (PEKOMEHAOBAHO MCIOIb30BAHHE
uudpoBoi 1adopaTopun).

N3yyeHne n30xXopHOro Imporecca.

N3yuyenue nzobapHoro nporecca.

[IpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennogvle mauiuHbwl.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM JIs
TEPMOANHAMUYECKOIN cUcTeEMbl. BHelmHre u BHyTpeHHUE napaMerpsol. [lapameTpsl
TEPMOJIUHAMHUYECKOW CHUCTEMBI KaK CPEIHUE 3HAUYEHHUSI BEIUYUH, OIHUCBHIBAFOIIUX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmonnHamuku. (CamMonpoW3BONbHAA — pelaKcalus
TEPMOANHAMUYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mogens uIEUIBHOrO Ta3a B TEPMOJAMHAMHUKE — CHCTEMa ypaBHEHHIM:
ypaBHeHne MenneneeBa—KianeiipoHa U BbIpaXEHUE UIsI BHYTPEHHEW DHEPIUU.
VYciioBUST TPUMEHUMOCTH 3TOM MOJICNIM: HU3Kasi KOHLEHTPAlLXs 4YacTUll, BBICOKHE
TeMneparypsl. BelpaxkeHue 1y BHYTPEHHEN dHEPruy OJHOATOMHOIO UAECAIbHOIO
rasa.

KBazucratnueckre u HeCTaTUUECKUE MTPOLIECCHI.

DOneMeHTapHas paboTa B TepMoAuHaMuKe. Boruucnenue paboTsl 1o rpaduky
npoiiecca Ha pV-auarpamMe.

Termonepenaua  kak  cnoco0  WM3MEHEHWS  BHYTPEHHEH  DHEPTHH
TEPMOAMHAMUYECKON  cucTembl 0e3  coBepuieHuss paboTel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3TTyUYCHHE.

KomnuectBo Ttemnorel. TemwmoéMkocTh Tena. YAenbHass W MOJISIpHas
TEIDIOEMKOCTH BElIeCTBA. YpaBHeHHME Maliepa. YaenbHas Temiora CropaHus
ToruBa. Pacuér konauuecTBa TEIUIOTHI Npu  Temiomnepenade. I[lonstue 00
aanabaTHOM Tpoliecce.

[IepBpii 3akoH TepmoauHamMuKu. BHyTpeHHss »sHeprus. KommuecTBo
TEIUIOTBI W paboTa Kak  Mepbl  W3MEHEHUSI  BHYTPEHHEH  DHEPTUH
TEPMOJUHAMUYECKOW CUCTEMBI.

BTopoil 3akoH TEepMOJMHAMHUKHU JJIsi PABHOBECHBIX IIPOIIECCOB: Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOIAMHAMUYECKON CHCTEMBI ITPOXOIUT
eAMHCTBeHHAas ajnabara. AOCOIIOTHAs TeMIieparypa.

Bropoii 3akOH TEpPMOAMHAMUKH  JJI1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIEpe/IaTh TEIJIOTY OT 0oJiee XOJIOAHOro Tela K Ooyiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoGpatumMocTh MpupOIHBIX IPOIIECCOB.

[Tpunnune nevictBus TerwioBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenue KII/. [Hukn Kapno.

DKOJIOTUYECKHE aCHEKThl UCIOJIb30BAHUS TEIUIOBBIX ABUrartenei. TemoBoe
3arpsA3HEHNUE OKPYKAIOIIEN CPEBI.

TexHuueckne YCTPOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: XOJOAWIbHUK,
KOHAUIIMOHEp, AMU3ENIbHBIA W KapOIOpaTOpHBIM JBUTrATENM, NapoBas TypOuHa,
IOJIyYCHUE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOI0 HACOCA, YTHIIM3AIMs OMOOPTraHUYECKOrO TOIUIMBA ISt
BBIPAOOTKHU «TEIUIOBOM» U AJIEKTPOIHEPTHUH.

Hemoncmpauuu.

N3menenue teMnepaTyphl py ainadaTUYECKOM PaCIIUPEHIH.

BosgymHoe orauso.

CpaBHEHUE YAETBHBIX TEITIOEMKOCTEN BEIIECTB.



CniocoObl U3MEHEeHHs] BHYTPEHHEHW SHEPTUH.

Uccnenosanue aquabaTHOrO Mpolecca.

KomrprorepHbie MOIENIN TEMIIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomaol, npaKMUKYM.

N3mepenune yanenbHOU TEIMTOEMKOCTH.

HccnenoBanue npoiecca OCThIBAHUS BEILIECTBA.

UccnenoBanne annabaTHOTO TIpoIiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPTUH MEXKMOJIEKYJSIPHOTO B3aUMOICUCTBHS U
TeMIEPaTypPbl KUTIEHUS XKUJKOCTEH.

Tema 3. Azpecamnvle cocmoanusa eeujecmea. Dazoewvle nepexoonl.

[Tapoobpa3oBanne u KoHAeHcanus. lcrmapeHne u KUIleHHE. Y ACnbHas
TEIJI0Ta MapooOpa3oBaHUSL.

Haceimennele W HeHachllleHHblE Tapbl. KadecTBeHHass 3aBUCHMOCTh
IUIOTHOCTH U JABJICHUS HACBILICHHOI'O I1apa OT TEMIIEPATYpbl, UX HE3aBUCUMOCTH
0T 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JaBJICHUS
B JKHJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCONMIOTHASI 1 OTHOCUTEbHAS BIAKHOCTD.

TBépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctauioB. I[lmaBneHne w Kpucrtaumsauus. Y ellbHasg TEIUIOTA IUIABJICHUS.
CyO6numanus.

Hedbopmanuu TBEpAOTO Tena. Pactsokenue u cxxarue. Cnpur. Monyns FOnra.
[Ipenen ynpyrux nedopmarui.

TennoBoe pacmmpeHue XUAKOCTeH U TBEPIBIX Tel, 00bEMHOE U JMHEHHOE
pacuipenue. AHrapMOHHU3M TEIIOBBIX KOJI€OaHUM YacTHIl BEIIeCTBA KaK MPUYHUHA
TEIUIOBOTI'0 PACHIMpPEHHUs Tell (Ha KaYeCTBEHHOM yYpOBHE).

[IpeoOpazoBanue sHeprun B (a30BHIX NMEPEX0IAX.

YpaBHEHHE TEIIOBOTO OajaHca.

[ToBepxHocTHOEe HaTspKeHHE. KoadPuimeHT MOBEpPXHOCTHOI'O HATSKEHUS.
Kanumnsipasie siBienus. J[aBieHue nox MCKPUBIEHHON MOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.

TexHuuecKkne yCTpOWCTBA UM TEXHOJIIOTHUYECKHE TMPOLECCHL:  KUIAKHUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Jlemoncmpayuu.

TermoBoe pacmpeHue.

CBoliCTBa HACHIIIICHHBIX MTAPOB.

Kunenne. Kunenve npy nOHMKEHHOM J1aBJICHUM.

N3MepeHune cuiibl HOBEPXHOCTHOT'O HATSIKEHUS.

OnBbITHI C MBUTBHBIMU TUIEHKAMM.

CmaunBaHue.



Kanumisipasle siBIeHUS.

Mopenu HeHbIOTOHOBCKOM JKHIKOCTH.

CriocoObl M3MEpEHUs BIAKHOCTH.

HccnenoBanre HarpeBaHus M IUIABJIEHUS KPUCTAJUIMYECKOIO BEIIECTBA.

Buasr nedpopmarimii.

Habmronenne manbix negopmMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padbomaol, npaKmMuKym.

N3ydenne 3akOHOMEPHOCTEN UCTIAPEHHUS JKUIKOCTEM.

N3mepenue yaenbHON TEII0Thl IUIABICHUS JIbJA.

N3yueHne cBONCTB HACHILEHHBIX APOB.

N3mepenrie aOCOMIOTHON BIaXXKHOCTH BO3/yXa M OLIEHKA MacChl I1apoB B
NIOMEUIECHUH.

N3mepenune kordpuiinenTa moBepxXHOCTHOT'O HATSXKCHHUS.

N3amepenue moayns FOnra.

WccnenoBanre 3aBUCMMOCTH  JeopmManuu  pe3sMHOBOro obOpasma  OT
NIPWIOKEHHOU K HEMY CHUJIBL.

Paznen 4. DiekTpoanHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OneKkTpu3anmst Tel U €€ MpOSBICHUS. OJEKTpUYEeCKWd 3apsa. [Ba Buaa
ANEKTPpUYECKUX 3apsAnoB. [IpOBOJHMKHM, JUANEKTPUKU U IOJYNPOBOJHUKHU.
DJIeMEHTapHbIM JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHUS DIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsnoB. Todeunsie 3apsnbl. 3akoH Kynona.

DnekTpuueckoe nose. Ero nelicTBue Ha 3JIEKTPUUECKUE 3apsbl.

Hamnpsoxkéanocts  anektpudeckoro  mnonst.  [IpoOueiit  3apsin.  Jlunuun
HaIPSHKEHHOCTH DJIEKTPUIECKOTO 1otsi. O THOPOAHOE IIEKTPUIECKOE T10JIE.

[IoTeHIMAIBHOCTB BJIEKTPOCTATUYECKOTrO IMONsA. Pa3HOCTh NOTEHIMAIOB M
HarnpspkeHue. [loTeHlmanbHas SHEprus 3apsiaa B DIIEKTPOCTATUYECKOM MOJIE.
[ToreHuman sneKkTpocTaTuyecKoro nojd. CBa3b HANpPSKEHHOCTH TMOJS U Pa3HOCTHU
NOTEHLHAIOB JUISl 3JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOIHOPOHOTO).

[IpuHIMT CynepO3UIUHN INEKTPUIECKUX MOIEH.

[Tone toweunoro 3apsima. [lome paBHOMepHO 3apspkenHou cdepwl. [lone
PAaBHOMEPHO 3apsKEHHOro mo o0béMy Imapa. Ilome paBHOMEpPHO 3apsKEHHOU
OecKOHEUYHOM TUIOCKOCTU. KapTuHbl JUMHUN HanpsDKEHHOCTH ATUX TMOJNEH U
SKBUITOTEHLIUAJIBHBIX TOBEPXHOCTEM.

IIpoBOAHUKY B DIIEKTPOCTATUUECKOM II0JIE. Y CIIOBUE PABHOBECHUS 3aPsI0B.

JIMDNEKTpUKH B DJIEKTPOCTATUYECKOM  IIOJIE. Jlvanexrpruueckas
IIPOHUIIAEMOCTh BEILIECTBA.



Konnencarop. DIeKTpOEMKOCTh KOHJIEHCATOPA. DIJIEKTPOEMKOCThH IIIOCKOIO
KOHJIEHCATOopa.

[TapamienbHOE coenMHEHNE KOHIEHCATOPOB. 1locnenoBarenbHoe coeuHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHIEHCATOPa.

JIBr>KeHue 3apsoKEHHOM YaCTULBI B OJHOPOJAHOM BJIEKTPUYECKOM IT0JIE.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLECCHI: JIEKTPOCKOI,
ANIEKTPOMETP, DJICKTPOCTaTHUYECKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KOHJIeHCAaTOphI, TeHepatop Ban ae ['paada.

Jemoncmpayuu.

YCTpOUCTBO M MPUHLMI AEHUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKECHHBIX [IAPUKOB.

DIIEKTPUYECKOE TIOJIE IBYX 3aPSKEHHBIX TUIACTHH.

Mopnens anektpoctaTudeckoro reueparopa (Ban ae ['paada).

[IpoBOIHUKM B 3IIEKTPUUYECKOM ITOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

YCTpOUCTBO U JEUCTBUE KOHAECHCATOPA MOCTOSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUJIOCKOTO KOHJAEHCAaTOpa OT IUIOLIAIu
IUTACTHH, PACCTOSTHUS MEXKTY HUMU U TUDJIEKTPUUECKON MMPOHUIIAEMOCTH.

DHEPrus NMEKTPUUECKOr0 MOJISl 3apsKEHHOTO KOHAEHCATOPA.

3apsiika U pa3psika KOHJIEHCAaTopa 4Yepe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

OrnieHka cuj1 B3aUMOJICHCTBUSI 3aPSYKEHHBIX TEll.

Habmronenue npeBpalieHus SHEPrun 3apsHKEHHOTO KOHJIEHCATOpa B DHEPTHUIO
V3JIyYCHUS CBETOAMOMA.

N3yueHne nporekanus TOKA B LENH, COJIEPIKALIEH KOHIEHCATOP.

Pacrmipenenenne pPa3HOCTH MIOTEHIINAJIOB (HanmpsKeHuUs ) pu
NIOCJIEIOBATEIBHOM COETMHEHNN KOHICHCATOPOB.

HccnenoBanue paspsaiga KOHACHCATOPA YEPE3 PESUCTOP.

Tema 2. I[locmoannwlil IneKmpuuecKuil mox.

Cuna Toka. [IocTOSIHHBIN TOK.

VYcIiloBUSL CyIIECTBOBAHUS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. McTouHuku
toka. Hanpsixenune U u DJ1C £ .

3akoH OMa Ji1s yJacTKa LEIH.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBIICHUS
OJIHOPOJHOIO TMPOBOJHMKA OT €ro JIMHBl M IUIOIIAJN IONEPEYHOIO CEYEHUSI.
VY nenbHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenpHOE, MapaieabHOE, CMEIIAHHOE COEAMHEHUE NMPOBOJHUKOB.
Pacuér pazBeTBnéHHBIX dekTprueckux 1enei. [IpaBmia Kupxroda.



Pa6ora snekTpuyeckoro Toka. 3akoH Jxoyns—JIenia.

MOIIHOCTh 3NEKTPUYECKOr0 TOKa. TemioBass MOIIHOCTb, BbIAENseMas Ha
pesucrope.

OJIC U BHYTpEHHEE COINPOTUBJIECHHE HMCTOYHHMKAa Toka. 3akoH Oma s
MOJIHOW  (3aMKHYTOM) D2JIGKTPUYECKOW 1enmu. MOIIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonpaeHncarop B enu nmocTosHHOIO TOKA.

TexHuuecKkne YCTPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIICKTPUYECKON IHEPIUU.

Jemoncmpayuu.

N3mepenue CUitbl TOKA U HAIPSIKEHUSL.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANIPSKEHUS JJIsI PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTb CONPOTUBIICHUS [WIMHAPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIIAAU TTOMEPEYHOr0 CEYCHHS U MaTepralia.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBJIEHUS TTPU MMOCTOSIHHOM
HaIPSKEHHH.

[Ipamoe nzmepenne J/JC. KopoTkoe 3ambpIKaHKE TAIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTHUBJICHUS.

CnocoObl coeuHeHnst ICTOYHUKOB Toka, DJ[C Oarapei.

HccnenoBanne pa3HOCTH MOTEHIUAIOB MEXK/TY MTOJKOCAMH UICTOYHUKA TOKA
OT CWJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomaol, npaKmMuKym.

HccnenoBanne CMEIAaHHOTO COEAMHEHUST PE3UCTOPOB.

N3mepenue ynenbHOro ConpoTUBIIEHUS IPOBOIHUKOB.

HUccnepoBanne 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS JUIS  JIAMIIBI
HaKaJMBaHUS.

YBenuueHue npeaena u3MepeHus: amrepmeTpa (BoIbTMETPA).

N3mepenune D/1C 1 BHYyTpEHHET0 CONMPOTUBIIEHUS] HCTOYHUKA TOKA.

UccnenoBanne 3aBucumocty DJIC rajibBaHUYECKOrO 3JIEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXY MOJKOCAMU HCTOYHUKA TOKA
OT CWJIbI TOKA B LICTIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ paznuunsix cpeoax.

QHGKTpI/I‘{eCKa}I IMPpOBOAUMOCTD Pa3INYHbIX BCIHICCTB. BHGKTpOHHaSI
IMPOBOJAUMOCTD TBépI[BIX METaJJoB. 3aBUCUMOCTD COIIPOTHUBJICHUSA MCTAJUIOB OT

TemnepaTrypbl. CBEpXIpPOBOAUMOCTb.



DIIEKTpUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.

[TonynpoBOJHUKMY. Cob6cTBeHHast u MpUMeECHast IIPOBOJAUMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKHUM TOK B DJIEKTPOJIUTAX. DJIEKTPOJIMTHUYECKAS IOUCCOLIMALINS.
Onektponus. 3akoHsl Papanes 11 JIEKTPOIIN3a.

DJIEKTpUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pas3psa. PaznmuuHbie TUIIBI CAMOCTOATENBHOTO pa3psana. Monnus. [lna3ma.

TexHu4yeckue yCTpOWCTBA M NPAKTHYECKOE IIPUMEHEHME: Ta30pas3psiaHbIe
JamIbl, SJIEKTPOHHO-TyueBas TpyOKa, MOJYIPOBOJHUKOBBIE TNPUOOPHI: U0,
TpaH3ucTOop, (HOTOAMOMA, CBETOJAMON, TalbBaHUKA, padUHUPOBAHUE  MEAH,
BBIIIJIaBKA aJTIOMUHUS, SJIEKTPOHHAS] MUKPOCKOTIHSI.

Hemoncmpauyuu.

3aBUCHUMOCTB CONPOTUBIICHUSI METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHbl neKkTponau3a Papanes.

HckpoBoy pa3psig ¥ IPOBOAUMOCTS BO31yXa.

CpaBHeHUE TPOBOAUMOCTH METAJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSASI IPOBOAUMOCTD THOAA.

Yuenuueckuit sxcnepumenm, nadvopamopnvie padbomaol, npAKMUKyM.

HabGntonenue snekrponusa.

N3mepeHnue 3apsiia OAHOBAJIEHTHOI'O HOHA.

HccnenoBanre  3aBUCUMOCTH  CONIPOTHMBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOMA.

DuU3HYCCKUN IPAKTUKYM.

CriocoOb1 m3MepeHns (GU3NYECKUX BETUYHH C MCTOIb30BAHIEM aHAIOTOBBIX
U U(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCHUTENIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3UUECKUX BEITUYHUH.
OueHka rpaHull MOTPEIIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX  M3MEPEHHM, MCCICAOBAHUM  3aBHCUMOCTEMN
(u3NUeCcKNX BEIMYMH, NPOBEPKA MPENJIOKEHHBIX T'MIOTe3 (BBIOOp M3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazfenax  «YUYEHUYECKUM  HKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM)).

MesxknpeaMeTHbIe CBA3U.

W3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 10  kiacce
OCYILECTBIISIETCS C YYETOM COJEPKATEIBbHBIX MEKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTUKH, OUOJIOTHH, XUMHUHU, Teorpaduu U TEXHOIOTUH.

MesnpedmemHole noHAMUA, C6A3GHHbIE C U3yYeHUeM Memooo8
HAy4yHO20 NMO3HAHUA: ABNEeHNE, Hay4YHbIA PaKT, rmnoTesa, GUsnMYecKas BeEINUYNHA,
3aKOH,



Teopus, HAONIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPENIHOCTH U3MEPEHUN, U3MEpPUTEIbHBIE MPUOOPHI, IM(PpoBas JadopaTOpus.

Mamemamuka: pelieHre CUCTeMbl YypaBHeHuW. JluneiHas QyHKIus,
napaloua, runepoona, ux rpauku U cBOMCTBA. TpUroHOMeTpUYecKue (QyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKICCTRO.
BekToph! 1 MX IPOEKITMKY Ha OCH KOOPJIMHAT, CJI0KEHHE BEKTOPOB.

Buonozua: MmexaHnueckoe JBMIKCHHE B *KUBOU mpupoze, 1uddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOMIEH Cpeibl,
YTHIM3AIUs OMOOPTaHMYECKOr0 TOIUIMBA IS BBIPAOOTKH  «TEILIOBOM» M
AJIEKTPOIHEPTUU, TOBEPXHOCTHOE HATSKEHUE U KAIUJUISIPHbBIE SIBICHUS B IPUPOJIE,
ANIEKTPUUECKUE SBJICHUS B )KUBOW MIPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSCHHUE aTOMOB M MOJEKYI,
MOJIb BEIlIECTBA, MOJISIpHAsE Macca, MOJIyYeHHEe HaHOMATepHaJIOB, TEILJIOBBIC
CBOMCTBA TBEPABIX TEI, KUIAKOCTEH U T'a30B, KUJIKUE KPUCTAIUIBI, JIEKTPUIECKUE
CBOMCTBA METAJIJIOB, JIEKTPOITUTHIECKAS TUCCOIMAITNS, TaTbBaHUKA, DJICKTPOHHAS
MUKPOCKOTITHSI.

TI'eocpagpus: BnaxxHOCTh BO3/lyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE JIBWIKEHUN C UCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATHUYECKUE KOHCTPYKIIUH
(KpOHIITEHH, pemérdyaTbie KOHCTPYKITMHU), WCIIOJIIb30BAaHUE 3aKOHOB COXPAaHCHHS
MEXaHWKH B TEXHHUKE (THPOCKOI, BOJOMET M IPYrue), ABUTATEIIb BHYTPCHHETO
Cropanusi, mapoBasi TypOrHa, OBITOBOM XOJOAWIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJTyYCHHsI COBPEMEHHBIX MAaTepHaJiOB, B TOM YHCIEC HAHOMATEpUaJOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTHUUECKasl 3alluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB,
ra3zopaspsiHbIe JIAMIIbI, TTOJYIIPOBOJHUKOBBIEC TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paspen 4. dneKTpoauHamMmumKa.

Tema 4. Macnummnoe noe.

B3aumopencTBre TOCTOAHHBIX MAarHUTOB M MPOBOJAHUKOB C TOKOM.
MaruntHoe mone. Bekrop marHuTHOM WHAYKIMM. [IpuHIun cynepnosnnnu
MAarHUTHBIX MOJIEW. JINHUA MarHUTHOW UHIYKIIUU.

MarnutHoe 1oJjie IPOBOAHUKA C TOKOM (MPSMOTr0 MPOBOJHHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Dpcrena.

Cuna AmMnepa, €€ HaIlpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBji€eHUE U MOAYJb. [[BUKEHUE 3apsHKEHHOW YaCTUIIbI
B OJIHOPOJTHOM MarHuTHOM rose. Pabora cuisl Jlopenna.

MarnautHoe none B Beuectse. DeppoMarHeTuky, rnapa- u JuaMardHeTUKU.



TexHu4ecKkre YCTPOMCTBA M TEXHOJIOTHYECKUE IPOLIECCH: NPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
ANEKTpOoABUTaTENb SAKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHIL.

Hemoncmpayuu.

Kaptuna nuHM  WMHAYKOMM  MarHUTHOIO  TOJISL  TOJOCOBOTO  H
MIO0JIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMN MariuTHOM MHAYKIIUH MOJISI AJIMHHOTO MPSIMOTO ITPOBOTHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MTPOBOJIHMKA, KATYIIIKH C TOKOM.

B3aumopelicTBrue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cwiibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

Habmronenue nBuxeHus my4yka 3JeKTPOHOB B MArHUTHOM IIOJI€.

[TpuHIIMD JEHCTBUS 3IEKTPOU3MEPUTEIIHBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padbomaol, npaKmMuKym.

HccnenoBanne MarHuTHOTO TIOJISI HOCTOSTHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB heppOMarHeTUKOB.

UccnenoBanue 1eiicTBUS MOCTOSHHOIO MAarHUTa HA PAMKY C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydeHre 3aBUCMMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

Ornpenenenrne MarHuTHOM MHIYKIIMM HA OCHOBE U3MEPEHUs CUITbI AMIiepa.

Tema 5. InekmpomazHumHas UHOYKUUAL.

SBneHue HIEKTpOMArHUTHOM UHAYKIUU. [loTOK BekTOpa MarHUTHOMN
uaaykuud. JJC uHAyKUMM. 3aKOH 3JIEKTPOMAarHuTHOM uHaykuuu Dapajes.
Buxpesoe anekrpuueckoe noiue. Toku Dyko.

OJIC umHAYKUMH B MNPOBOJHUKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NM IOCTOSIHHOTO TOKA.
SABnenune camonnaykuuu. 3/1C caMOMHAYKIMH.

DHEprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMUECKHUE MPOIECChl: HUHAYKIHUOHHAS
1€4Yb, COJIEHOUJ, 3aIUTA OT JICKTPU3ALNUM TEJl IPU JIBUKECHUU B MArHUTHOM I10JI€
3emMIu.

Jlemoncmpayuu.

Habmronenue siBieHus 2IEKTPOMariuTHON MHYKIIUH.

HccnenoBanne 3aBucumoct OJIC MHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTI'O MOTOKA.



[IpaBuno Jlenua.

[Tanenne marauTa B alFOMUHHUEBOM (MEIHON) TpyOe.

SIBneHne caMOMHAYKIIUH.

Uccnenosanne 3aucumoctu DJC caMOMHIAYKIUU OT CKOPOCTH MU3MEHEHHUS
CWJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenre UHAYKIIMA BUXPEBOTO MArHUTHOTO TOJISI.

UccnenoBanue siBIEHUS CAMOUHIYKIIUH.

COopka MojeNH 3JIEKTPOMArHUTHOTO TE€HEpaTopa.

Pa3nen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHast cucrema. CBOOOIHBIE KOJIEOAHU.

IMapmonunyeckue konebanus. Kunemarnueckoe W JUHAMUYECKOE OMHCAHUE.
DHepreTuyecKoe ONMUCaHUE (3aKOH COXPAaHEHUS! MEXaHUYECKOW 3Heprun). BeiBoa
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAaHMM M3 MX SHEPreTUYECKOro U
KMHEMATUYECKOrO OMUCAHUS.

Awmrutyna u ¢aza konebanuil. CBsA3b aMIUIUTYABl KOJIEOAHUM HCXOMHOU
BEJIMYMHBI C aMIUTUTyAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepron u uacrtora kosnebanuid. Ilepwon Manbix CBOOOJHBIX KoJeOaHUM
MaTeMaTH4ecKoro wmasitHuka. Ilepuonm CcBOOOIHBIX KoJeOaHUN MPYNKUHHOTO
MasTHHKA.

[TonsiTue o 3aryxammux Konebanusx. Beinyxaenusie konedbanus. Pesonanc.
PesonancHas kpuBasg. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KpHUBOM.
ABTOKOI€0aHMS.

TexHuvyeckre ycTporuCTBa U TEXHOJOTUYECKHUE MPOLECCHl: METPOHOM, Yachl,
Ka4eNnu, My3bIKaJIbHBIC HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch KoaebaTeIbHOT'O JIBUKEHUS.

Ha0ntonenne He3aBUCHMOCTH NEPHOJA MaJIbIX KOJIEOAHH Ipy3a Ha HUTU OT
AMILTUTY/IbI.

HccnenoBanue 3aTyxarouux KojaedaHuil 1 3aBUCUMOCTH epruoaa CBOOOIHBIX
KOJIeOaHUIA OT COMPOTHUBIICHHUS.

UccnenoBanne kosiebaHWid TIpy3a Ha MAaCCUBHOM MpYXHHE C LENbIO
dbopmMupoBaHus MPEACTABICHUHN 00 HUeaTbHON MOJICIIH MPYKUHHOT'O MasiTHUKA.

3aK0OH COXpaHEHMsI DHEPTUU NPHU KOJOaHUAX TPy3a Ha MPYKUHE.

UccnenoBanne BHIHYKICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padbomaolt, npAKMUKyMm.



N3mepenne mnepuopa CBOOOIHBIX KoOJNE€OAHUN HUTSAHOTO M IPYNKUHHOTO
MasTHUKOB.

N3ydeHnue 3aKOHOB IBUKEHUS Tejla B X0/1€ KoJieOaHHii Ha YIIpyroM MoJBECE.

N3ydenne nBUKEHNSI HUTSHOTO MasTHUKA.

[TpeoOpazoBaHue SHEPTUHU B IPYKUHHOM MasiTHUKE.

UccnenoBanre yObIBaHHS aMIUTATYIbI 3aTYXAIOIIMX KOJICOAHUI.

UccnenoBanrie BbIHYKIEHHBIX KOJIEOAHU.

Tema 2. InekmpomazHummuble KOJ1eOAHUA.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMAarHWTHBIC KOJEOaHUS B
ujceaibHOM KoJiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsi3b aMIUTUTYIbI
3apsija KOHJAEHcaTopa ¢ aMIUIUTY10M CUJIbl TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHHUS SHEPIUH B UACATBHOM KOJI€0ATETbHOM KOHTYpE.

3aTyxarmme AIEKTPOMArHUTHbIE KoJeOaHus. BoeIHYy X €HHbBIE
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemeHHBIi TOK. MOIIHOCTH TEPEMEHHOTO TOKAa. AMIUIMTYJHOE U
JEeICTByIOIEe 3HAUEHUE CHJIbI TOKA W HANpsDKEHUS NpU pa3inudHou (dopme
3aBUCUMOCTH IEPEMEHHOI0 TOKA OT BPEMEHHU.

CunycousianbHbld TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIENIM CHHYCOWJIAJIBHOIO MEPEMEHHOIO0 TOKAa. PEe30HAaHC TOKOB.
Pe3oHaHc HanpsKeHU.

Wneansubiii  Tpancopmarop. IlpomsBonactBo, mepegaya u  morpedlieHue
3JIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHCKU IPU MPOMU3BOACTBE 3neKTposHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B IOBCETHEBHOM HKU3HMU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: JIIEKTPUUYECKUN
3BOHOK, F'€HEPaTOp NEPEMEHHOI0 TOKA, JIMHUM JIEKTPOIIepeaay.

Hemoncmpauyuu.

CBOOOIHBIE 2TIEKTPOMArHUTHBIE KOJIEOaHMUs.

3aBHCUMOCTb YaCTOThI CBOOOJHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTU
KOHTYpA.

OcummiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXaroUUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopens 3JIEKTPOMarHuTHOr O T€HEPaTopa.

BrinyxaeHHbIe CHHYyCOUJaIbHbIE KOJIEOaHuUs.

Pesucrop, kaTymka MHIYKTMBHOCTH M KOHJAEHCATOP B LENU NEPEMEHHOIO
TOKaA.

Pe3sonanc npu mocinenoBaTENbHOM —COCIMHEHUM PE3UCTOpPA, KATYLIKH
VMHIYKTUBHOCTH M KOHIEHCATOPA.

Y CTpoiCTBO M MPUHITUIT ACHCTBUS TpaHCPopMaTopa.



Mopnenb TMHUM 3IEKTPOTIepEaayH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie padbomaol, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanre nepeMeHHOr0 TOKa Yepe3 MOCIEA0BATENbHO COSTMHEHHBIE
KOH/IEHCATOP, KaTYIIKY U PE3UCTOP.

HaGmtonenme snekTpoMarHuTHOTo0 pe3oHaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IIETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomMazHuntole 60IHbL.

MexaHUYeCKHEe BOJHBI, YCIOBUS HMX pacmpocTpaHeHus. Ilomepednbie u
npoAOoJibHBIE BOJIHBL. lleprojs, CKOpOCTh pachpoCTpaHEHWs W JJIMHA BOJIHBL
CBolicTBa MEXaHWYECKUX BOJH: OTpaKE€HHUE, MpejomiieHue, MHTepdepeHunus u
nudpaxus.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

IymoBoe 3arps3HeHHE OKPYXKAIOLIEH Cpebl.

DNEeKTPOMArHUTHBIC BOJTHBL. Y CIIOBUS U3JTYYCHHS DJICKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JICKTPOMArHUTHOW BOJTHE.

CBoiicTBa  DNEKTPOMArHUTHBIX ~ BOJH:  OTPaKEHHUE,  MPEIIOMIICHUE,
noJsipu3ansi, HHTepdepeHnrs u qudpaKims.

[IIkama >MeKTPOMArHUTHBIX BOJIH. [I[pUMeHEHHE 3JIEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUIIBEI paANOCBSI3U U TeeBUeHUS. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHNUE OKPYKAOIIEeH CPeIbl.

TexHuUeckre yCTPONCTBA M TPAKTUYCCKOE IPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenegon, CBY-nieusp,
yJIbTPA3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEIUIUHE.

Hemoncmpayuu.

OOpa3oBaHue 1 pacpoOCTPaHEHUE MONEPEUYHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno kak HCTOYHUK 3BYKa.

3aBUCUMOCTH JUTHHBI BOJHBI OT YaCTOTHI KOJIEOAHUIA.

Habmronenue oTpaskeHus: U MPEIOMIICHUS MEXaHUUECKHUX BOJH.

Hab6monenue narepdepeHny u 1udpaKkiiuu MEXaHHIESCKUX BOJTH.

AKYCTUYECKUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro MPUMEHEHHUE.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOU H
4acTOTOM KOJICOaHUH.

HccnenoBanwe  CBOWMCTB ~ JJEKTPOMArHWTHBIX ~ BOJH:  OTpPaKCHHE,
npesioMIICHHE, MOoIspu3alus, Tudpakiys, UHTephepeHIus.

O6HapyxeHue HHPPAKPacHOTO U YIbTPaA()UOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padbomaolt, npAKMUKyMm.



N3ydenne napameTpoB 3BYKOBOM BOJIHBI.

N3yuenne pacpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMonuHeHOE pacpOCTPaHEHHE CBETA B ONHOPOAHOM cpene. Jlyu crera.
To4euHBIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoenne n3oOpaxeHuit B
IockoM 3epkaiie. Cepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI NPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHus. OTHOCHUTENBHBIN MTOKA3aTeNb npesioMyieHus. [I0CTOSHCTBO 4acTOThI
CBETa M COOTHOILIEHHME JJIMH BOJH IIPU IEPEXO0JI€ MOHOXPOMATUYECKOrO CBETA
yepes rpa’ully paszielia IByX ONTHYECKUX CPEX.

Xon myueit B mpusme. ucnepcust cBeta. CIOXHBIM cocTaB O€Ioro cBera.
[Ber.

[TonmHoe BHyTpeHHEe oTpakeHue. lIpenenpHblid yroyl MmojJHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaromine JuH3bl. ToHKas JsmH3a. DOKyCHOE
pacCTOsIHUE U ONTHYECKas cuia TOHKOM JIMH3BL. 3aBUCHUMOCTb (POKYCHOIO
PAcCTOSIHUSI TOHKOM c(epruyeckod JHMH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKa3aTes MPEIOMIICHUSI.

dopMysa TOHKOHM JIMH3BI. Y BEIMYEHUE, 1aBAEMOE JINH30M.

Xop Jy4a, MPOMIEANIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoenne wu300paxkeHUN TOUYKHM M OTpe3Ka MpsSMON B
coOMparolMX U PaCCEMBAIOIINX JIMH3aX U UX CUCTEMAaX.

Onrtuueckue mpubopel. Paspemaromas crnocoOHocTh. [71a3 Kak onTuuyeckas
cucrema.

[Ipenensl TPpUMEHUMOCTH TEOMETPUUYECKON ONTHKHU.

BonnoBas ontuka. HWHTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBus HaOMOACHUST MaKCUMYMOB M MHUHHUMYMOB B HWHTEP(EpPEHIIMOHHOU
KApTUHE OT JBYX KOTEpEHTHBIX HCTOYHUKOB. IIpumMmepbl KIIaCCUUYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus csera. JudpaknuoHHas pemérka. YCIoBUE HAOMIOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TaJE€HUU MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonapuszanus ceera.

TexHu4eckrue yCTPOMCTBA M TEXHOJOTMYECKME IIPOLIECCHI: OYKH, JyIa,
nepuckon, (oroannapar, MUKpPOCKOI, MPOEKIMOHHBIN amnmapar, HpOCBETIEHUE
OITHKH, BOJIOKOHHAS ONTHUKA, MU(paKIIMOHHAs penIeTKa.

Jemoncmpayuu.

3aKOHBI OTPAXKEHHUSI CBETA.



HccnenoBanne npenoMiaeHus CBETa.

HaGmtonenue moaHoro BHyTpeHHEro oTpaxkeHusi. Mojienb CBETOBOIA.

UccnenoBanrie xoAa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKOMApaIeNbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

Mopenu MUKpOCKoma, TEIECKOIa.

Habmonenne narepdepeHnuu ceTa.

Habmronenne nBeTOB TOHKUX IUIEHOK.

Habmonenue nudpakiuu ceera.

N3yuenne nudpakiimOHHON peméTKy.

Hab6mronenune nudpakiimOHHOTO CIIEKTpA.

Habmronenue nucnepcuu cBera.

HaGntonenue nonsipuzanuu cBera.

MpumeHeHne  NONAPOMAOB  ANA  U3YYEeHUA  MeXaHUYeCKux

HanNpAXeHUn. YyeHuuyeckuli  3KcnepumeHm, nabopamopHsie

pabomel, npakmukym. W3mepeHune nokasaTenda MpenomMmaeHun

CTeKNa.

UccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
pUMEpPE KUIKHUX JTUH3).

N3mepenne poKyCHOro pacCTOSHHS paCCEUBAIOIINX JIUH3.

[Tonyyenue n300paxeHusi B CHCTEME U3 ITIOCKOT0 3epKajia U JIUH3BI.

[Tonyyenue n3o0paxeHus: B CUCTEME U3 JIBYX JIUH3.

KoncTpynpoBanue T€1€CKONNYECKUX CUCTEM.

Hab6monenue nudpakumu, naTepPepeHny 1 NoaIpU3aIii CBETA.

N3ydenne nonsipusanuu CBETa, OTPAKEHHOTO OT MMOBEPXHOCTH IUDIIEKTPHUKA.

N3yyenue naTepPepeHInm JIa3epHOTro U3IIYYeHHs Ha IBYX ILETISX.

HaGntonenue nucnepcum.

Habmonenue u uccinegoBanue qudpakimoOHHOTO CIIEKTpA.

N3MepeHune 1rMHbBI CBETOBOW BOJIHBI.

[Tomy4yeHue crekTpa U3ITy4eHUs] CBETOAMOMA MPU MOMOIIN AUPPAKIIMOHHOM
PELIETKU.

Pa3jnen 6. OcHOBBI crIEeNMAJIbHON TEOPUH OTHOCUTEIbHOCTH.

['paHnubl  MPUMEHMMOCTH  KIIACCHYECKOM  MexaHuku.  I[locTynatsl
CIIEIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHo-BpemMeHHOM  uHTepBai. [IpeoOpaszoBanusi  Jlopenna.
VYcnoBue npuyMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJIEHUE
BPEMEHH M COKpPAILIEHUE JJIUHBI.

DHEprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsI3p MacCChl C SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOW YACTHLIBI. DHEPIruUs
MIOKOSI.



TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKHE MPOLECCHI: CIIyTHUKOBBIE
NpUEMHHUKHY, YCKOPUTENN 3apsXKEHHBIX YaCTHII.

YyeHndecKuit SKCIIePUMEHT, 1Ta00paTOPHBIE pabOThI, MPAKTUKYM.

OmnpeneneHue UMIYyJIbCa U DSHEPIUM  PEIATHUBUCTCKUX 4YacTUI] (IO
doTorpadusiM TPeKOB 3apSXKEHHBIX YACTHUI] B MArHUTHOM T10JI€E).

Pa3znen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-60nnoeoii oyanusm.

PaBHOBeCcHOE TeIIOBOE M3MydYeHHUE (M3TydeHHE aOCOTIOTHO YEPHOrO Telna).
3akon cMmentenus Buna. 'unmoresa [limanka o xBaHrax.

®oTOoHBI. DHEPTHUS U UMITYJIHC (POTOHA.

doroaddext. Ompiter A. I'. CroneroBa. 3akonsl dotodrddexra. YpaBHeHue
OinireitHa 11 potodddexra. «KpacHas rpanuna» porodrddekra.

JlaBnenue cBera (B 4YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxaronryro moBepxHocts). Ombiter [1. H.
JleGenena.

BomHoBbIE cBOMCTBa yacThl. Bonnel ne bpoiuts. [Inuna Bonssl ae bpounsa u
pa3Mepsl  00JacTH JIOKAJIM3alMU JIBIDKYyIIeics dvactuilpl. KopmyckynspHo-
BOJIHOBOH Ayanu3M. Jludpakiius 31eKTpOHOB Ha KPUCTAILIAX.

Cneunduka ndmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPENEIEHHOCTEM
I'eitzenbepra.

TexHu4yeckre YCTPONCTBA M TEXHOJIOTHYECKHE TPOLIECChI: CIIEKTPOMETD,
dorornemenT, GOTONATYMK, TYHHEIBHBIM MHKPOCKON, COJHEYHasi Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTtor( ekt Ha yCTaHOBKE C IIMHKOBOM IIJIACTUHOM.

UccnenoBanne 3akoH0B BHeMTHEro GoTodddexra.

UccnenoBanre 3aBUCUMOCTH  CONPOTUBIICHUS  MOJYHNPOBOJHHUKOB  OT
OCBEIIIEHHOCTH.

Ceeroguon.

Conuneunas O6aTapes.

Yuenuueckuii s3xcnepumenm, nabopamopusvie padbomol, npaAKmMuUKym.

HccnenoBanue horope3ucTopa.

N3mepenune nocrosaHo# [1manka Ha ocHOBe ucciaegoBanus ¢horodddexra.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOJIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITHI MO HCCIEIOBAHUIO CTpOEHUs atoMa. [lnmaHerapHas monenb aroMa
Pesepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHue (GOTOHOB NpU MEPEXoe aToMa
C OTHOT'O YPOBHsI DHEPTUH HA IPYTOM.



Bunpl ciektpoB. CiekTp ypOBHEN S3HEPTUHA aTOMA BOJIOPOA.

CnoHTaHHOE U BBIHYKJIEHHOE U31yuyeHHe cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habmronenne muHeHYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CYETUYMKA HOHU3UPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI Ja3€PHOTO U3JTYUYCHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomot, npaKkmuKym.

Hab6mtonenue nuHelyaToro crexkTpa.

HccnenoBanne criekTpa pa3peXEeHHOr0 aTOMapHOTO BOJOPOJAA M U3MEPEHUE
noctostHHOM PunGepra.

Tema 3. Duzuxka amomHo20 A0pa u 71eMEeHMAPHBLIX YACMUY,.

Hyxnonnas moxmens sinpa ['elizenbepra—lBanenko. 3apsia sapa. MaccoBoe
qucio sapa. M3oronsl.

PanuoaktuBHOCTh. Ajbda-pacnan. DIEKTPOHHBIA W TMO3UTPOHHBIN Oera-
pacnaz. ['amma-uznyyeHue.

3aKOH pPaJAMOAaKTUBHOIO pacnajga. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOIICTBa MOHHU3UPYIOLIErO0 M3JIy4YeHUs. BiusgHME PagMOaKTUBHOCTH Ha YKUBBIE
opranu3mbl. EctecTBeHHBIN QoH n3nyuenus. Jlozumerpus.

DHeprus CBSA3M HYKJIOHOB B sipe. SnepHble cuiibl. [ledext maccsl sapa.

SAnepHbie peakuuu. Jlenenue u cuHTe3 Anep. SAnepHsie peakropsl. [Ipodaemsr
YOPaBISAEMOr0 TEPMOSIAEPHOIO CHHTE3a. OKOJOTMYECKHE aCIIEKThl DPa3BUTHSA
SIZIEPHOMN DHEPIETUKMU.

Meroael  perucTpauMM M HUCCIENOBAHUSA  JJIEMEHTAPHBIX  YaCTHLL.

OyHaaMEHTaIbHbIE B3aUMOJCUCTBUS. bapuoHbI, ME30HBI U JIENTOHBI.
[Ipencrasnenne o CtangapTHOM Moenu. KBapKk-TJIFOOHHAS MOJENb aAPOHOB.

®uznka 3a npenenamu CrangaptHol moxaenu. TéMHass Matepus U TEMHas
DHEPIHUs.

EnuHcTBO (hr3mueckoil KapTHHBI MUpa.

TexHu4yeckre yCTpoMCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, KaMepa
Bunbcona, siaepHbIi  peakTop, TEPMOSICPHBIM peakTop, aromMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padbomaol, npAKMUKYM.

HccnenoBanne TpekoB 4yacTuUll (110 TOTOBBIM (OTOrpadusim).

UccnenoBanue paaroakTUBHOTO (JOHA C UCTIOJIB30BAHUEM JT03UMETPA.

N3ydenue noriomnieHust 0eTa-yacTUl] aTFOMUHUEM.

Pa3nen 8. DineMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTHS acTpoHoMuUU. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuH. [IpUMEHMMOCTH 3aKOHOB (PHU3UKH [JIi OOBSCHEHUS MPHUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbl aCTpOHOMHUYECKHX UccienoBaHUd. COBpEMEHHbIE ONTHYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EpHAsi aCTPOHOMMUSI.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSpKHe 3BE3AbI, IUIAHETHI, X BUIUMOC
JIBU>KCHHUE.

ConneyHas cucrema.

Comnniie. Conneunasi akTUBHOCTh. MIcTounuk sHepruu CoJiHIa U 3BE3 .

3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J{narpaMma «CHeKTpajJbHbINA KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JUIS 3BE3] TJIABHOW IIOCIIEAOBATEINBHOCTU. BHYTpEHHEE CTpOEHHUE
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U 3BooIMK ConHua u
3BE3/1. DTallbl KU3HU 3BE3].

Mnineunsiit Ilyte — nama ['anaktuka. Ilonoxxenume m aBmxkenne ConHua B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBasapbl. UEpHbIE IBIPHI B s1pax
rajgakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa0067a. Pazberanue rajakTuk.
Teopust bonbmoro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUHU.

Yuenuueckue navnooenus.

Habntonenust 3B€3qHO0ro0 Heba HEBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JIJIs1 ONpeeneHUs MOJI0KEHUSI HEOECHBIX 00bEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/iusi CEBEpHOro MONYyIIApUs U SpKUE
3BE3bI.

Habmtonenuss B tenmeckon JIyHbI, IUIaHET, TYMaHHOCTEH M 3BE3JIHBIX
CKOIUICHUU.

DuU3HYECKUN MPAKTUKYM.

Croco0b1 m3MepeHns PU3NYECKuX BETUYNH C MCTIOIB30BAHIEM aHAIOTOBBIX
U IUQPPOBBIX U3MEPUTEIbHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTH U3MEPEHUN (PU3UUYECKUX BEIUYHH.
OueHka rpaHul MOTPEIIHOCTEN.

[IpoBeneHrne KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(¢u3nUecKX BENUYMH, MPOBEPKAa NPEJIOKEHHbIX TUNore3 (BbIOOp u3 pador,
OMMMCAaHHBIX B  TEMAaTUYECKUX  paszaenax «YUYEHUYECKUH  HIKCIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM)).

O0o01maroiee NOBTOpPEHME.



OO6o0uIeHne U cucTeMaTu3als CoAepx aHusi paszieloB Kypca «MexaHukay,
«MonekynsipHas ¢u3uKa U TepMOAUHAMUKAY, «IIEKTpoauHaMukay, «Konebanus
U BOJHBI», «OCHOBBI CIEHHAIBHOW TEOPUH OTHOCHUTEIbHOCTHY, «KBaHTOBas
(duznkay, «IEMEHTbI ACTPOHOMHH U aCTPOPUZUKI».

Ponr ¢Qusuku wu acTpoHOMHUM B OSKOHOMHMYECKOH, TEXHOJIOTHMYECKOM,
COIIMAJILHON M ATUYECKOHN cepax NeaTenbHOCTH YeI0BEeKa, POib U MECTO (pU3MKH
Y ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTHUHE MHUpPA, 3HAYCHHUE OIMCATEIIbHOM,
CUCTEMATU3HUPYIOUIEH,  OOBSICHUTENbHOM W  NPOrHOCTHUYECKOW  (DYHKIMIA
buznueckoi Teopuu, poiib GU3NUECKONW TEOPUU B POPMUPOBAHUU MPEACTABICHUM
0 (¢u3nuecKor KapTUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBS3U.

N3yuenne kypca ¢usuku yrioyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€U C Kypcamu
MaTEeMaTUKH, OUOJIOTHH, XUMHH, Teorpaduu U TEXHOIOTUH.

MexcnpedmemHble noHAMUSA, CBfA3AHHbIe C U3y4YeHUEeM Memoooe
HAay4YHO20 NMO3HAHUA: AB/NIEHNE, HAaYy4HbIN GaKT, rMnoTesa, pM3nyeckas BesMYMHa,
3aKOH, Teopwua, HabnwaeHWe, 3SKCNEpUMEHT, MOAEeNNPOBaHUE, MOAENb,
M3MepeHne, MOrpelHoCTU U3MEpPEeHU, n3mepuTenbHble Npubopbl, undposasn
nabopatopma.

Mamemamuka: pPEUICHHE CUCTEMbl YPABHEHUU. TPUTOHOMETPUYECKUE
(GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOPBI M MX NMPOEKLIMH HA OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB.
[IpousBoaHbie d7MeMeHTAapHBIX GyHKIMA. [Ipu3Haku MOAO0MS TPEYroJbHUKOB,
oIpeneNeHNe MIOMAAN MIOCKUX (GUTyp u 00bEMa Tell.

Buonozusa: >nextpuyeckue SBIEHUS B JKMBOM MpUpoONE, KoJieOaTelabHbIC
IBWKEHHUS B JKUBOWM MPUPOAE, HKOJIOTHMYECKUE PHUCKU TPU MPOU3BOACTBE
JIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHME  OKPYKAIOLIEH  Cpenbl,
yJIBTPA3BYKOBasl JWArHOCTMKA B MEIWIIMHE, ONTHYECKUE SBICHHS B JKUBOU
IPUPOJIE.

Xumusa: CTpOEHHUE aTOMOB U MOJIEKYJI, KpPUCTAINIMYECKAs! CTPYKTYypa TBEPbIX
TEJI, MEXaHWU3Mbl O0Opa30BaHMs KPUCTALTMYECKON PEmETKH, CHEKTPaIbHBIN
aHaJIu3.

TI'eocpaghusa: marautTHble TONIOCA 3€MJIM, 3AJIEKM MATrHUTHBIX DY,
doTochEMKaA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusn. TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
ANEeKTpoABUraTeNlb SkoOU, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIMOHHAS I€Yb,
JIMHUHN DJIEKTpONepeaay, 3JIEKTPOABUATaTENb, Palap, PaIUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neusb, ynbTpasBykoBasi AMArHOCTHKA B TEXHHUKE,



HpOCKHHOHHBIﬁ dallrapar, BOJIOKOHHAsA OIITHKA, COJIHCUHAA 6aTape$1, CIIYTHHUKOBBIC
I'[pI/IéMHI/IKI/I, AACPHAA SHCPI'CTUKA U SKOJIOT'HYCCKUC dACIICKThI e€ Pa3BUTHA.



ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHNMA ITPOT'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

NIMYHOCTHbIE PE3Y/IbTATDI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS Y4yeOHOro mpenMera «Duznkay»
JOJKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJUIUOHHBIM IEHHOCTSM POCCHUUCKOro OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OIbITA W ONbITA JAESITEIBHOCTU B MPOLECCE peaTu3ali OCHOBHBIX HANPAaBICHUN
BOCIIUTATENIbHON JESATEIBHOCTH, B TOM YKCJIE€ B YACTH:

rPa’KIAHCKOr0 BOCIIMTAHUS:

e CQOPMUPOBAHHOCTh TPAKIAHCKON MO3UIIMU O0YYAIOMIErocsi KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHa POCCUNUCKOro OOIIECTBa;

e IPUHATUE TPAAUIIMOHHBIX  OOIIEUETOBEUYECKUX TI'YMAHUCTHUYECKUX U
JIEMOKPATUYECKUX 1IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECaX T'PaKJaHCKOTO
o0mecTBa, Yy4YacTBOBaTh B CaMOYINpaBlieHWH B 00pa3oBaTeIbLHOMN
OpraHu3aluu;

e YMEHHME B3aMMOJIENCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMU B COOTBETCTBUHU
¢ UX QYHKIMSIMHU U HA3HAYCHUEM;

¢ TOTOBHOCTbH K T'YMaHUTApHOM U BOJIOHTEPCKOM NESTEIBHOCTH.

NATPHOTHYECKOr0 BOCIIUTAHMS:

e cpOPMUPOBAHHOCTD pOCCuiCcKOn IPaK1aHCKOMN UJEHTUYHOCTH,
MaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKECHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

o c(hOpMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOIO IIOBEICHUS;

¢ CIIOCOOHOCTh OLICHMBAaTh CUTYallUI0 M MPUHUMAaTh OCO3HAHHBIEC PELICHUS,
OPUEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHBbIE HOPMbI U IIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUYEHOT0;

e OCO3HAHME JIMYHOr0 BKJIaJa B IOCTPOCHUE YCTOMYUBOIO Oy IyIIErO.

3CTEeTHYECKOr0 BOCTIMTAHUS:

¢3CTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OCTETUKY HAyYHOrO
TBOPUYECTBA, MPUCYILETO PUINYECKON HAYKE.

TPY/A0BOI0 BOCTIMTAHMSA



e UIHTEpPEC K PA3IMUYHBIM cepaM NnpodecCHOoHANbHOU NEATETbHOCTH, B TOM
YHUClI€ CBSI3aHHBIM C (U3UKOM U TEXHUKOW, YyMEHHE COBEpIIaTh
OCO3HAaHHBIN BRIOOp Oymymiei mpodeccun U peain30BbIBaTh COOCTBEHHBIC
JKU3HCHHBIC TUTAHBI,

¢ TOTOBHOCTbh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIaCTH
(bU3HUKY HA TIPOTSHKEHUU BCEH JKU3HM.

IKOJOTHIECKOTO BOCTIUTAHUS:

o c(hOpMHUPOBAHHOCTH IKOJIOTHUECKON KYIBTYPHI, OCO3HAHHUE TI00AIBHOTO
XapakTepa SKOJIOTUYECKUX MPoOIieM;

e IJTAHUPOBAHUE U OCYIIECTBJICHHUE JIEHCTBUI B OKpYy)Karoulel cpeje Ha
OCHOBE 3HAHMS LIEJIE YCTOMYMBOrO PA3BUTHS YEIOBEUECTBA;

e PAaCITUPEHUE OMbBITA NEATEILHOCTH JKOJOTUYSCKON HAMPABICHHOCTH HA
OCHOBE MUMEIOIIMXCS 3HAHUM 10 (PU3UKE.

HEHHOCTH HAYYHOT0 MO3HAHUSI:

e C)OPMUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NIECKON HAYKHU;

¢ OCO3HAHHME IIEHHOCTH HAYYHOW JEATEIHHOCTH, TOTOBHOCTH B TIPOIECCE
U3y4eHUs (PU3UKH OCYIIECTBISATh TMPOEKTHYIO M HUCCIEIOBATEIbCKYIO
NeSITeTbHOCTh HMHIUBHUIYATHHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

MNo3HaBaTenbHble yHUBEpCca/bHble yuebHble aeiicTBuA
ba3oBble noruyecKkue peincTema:

e CAMOCTOATENBHO  (OopMyIMpOBaTh W  aKTyaIM3UPOBaTh  IMPoOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

e ONIPENICIISITh 1ENU JIEITEILHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHMS,

e BBISIBJIITH  3aKOHOMEPHOCTM M IPOTHBOPEYHUS B  PAcCMATPUBAEMBIX
(bUBUYECKUX SBJICHUSX;

e pa3pabaThIBaTh IUIAH pEUIEHUs MPOOJIEMBbI C YUETOM aHaAIM3a WMEIOUTUXCS
MaTEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

*eBHOCUTh KOPPEKTHBBI B  JIESITEIbHOCTh, OILICHUBAaTh COOTBETCTBUE
PE3YJIbTATOB LIEJISIM, OLICHUBATH PUCKH MTOCIEACTBUI AEATEIbHOCTH;

¢ KOODJMHUPOBATh W  BBINOJHATH PpabOTy B  YCIOBHUSX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS,

e pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KUZHEHHBIX TPOOIIEM.

ba3oBble ucciieoBarejibcKue J1eMCTBHSA.

e BJIAJICTh HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU TTOHATUSIMU U METOJAMU

(u3HYECKON HAYKU;



* BJIAJIETh HABBIKAMHU y4€OHO-UCCIIE0BATENBCKON U MPOEKTHON JESATENBHOCTH
B 00JacTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOUCKY METOJOB  pemeHus 3aad  (U3NYECKOTO  COAepkKaHUs,
NPUMEHEHUIO PA3IUYHBIX METOJOB TO3HAHUS;

*BJIAJETh BHUJAMHU JIEATEIBHOCTU II0 IIOJYYEHHMIO HOBOTO 3HAHUS, €ro
MHTEpIIpeTaluy, NPeoOpa30BaHUIO0 U IPUMEHEHUIO B Pa3JINYHbIX YUEOHBIX
CUTYyallUsX, B TOM YHCJE MPU CO3JIaHUU Y4YEOHBIX IMPOEKTOB B 0O0JIACTH
bu3uKy;

* BBISIBJISITH IIPUUMHHO-CIIE/ICTBEHHBIE CBSI3W U AKTyaJIU3UPOBATH 3ajady,
BBIIBUTaTh TUNOTE3y €€ pEIIEeHUs, HaxOJuTb AapryMeHThl JUId
JIOKA3aTeIbCTBA CBOMX YTBEP)KJICHHM, 3a/laBaTh NApaMETpbl U KPUTEPUU
pelleHus;

e AHANIM3UPOBATh TIOJYYEHHbIE B XOJ€ PEIICHUS 3a/ayd  pe3yJIbTaThl,
KPUTHUYECKN OLIEHNWBATH UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCIIOBHSX;

eCTaBUTh M (OpPMYyIUpPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBATEIbHON
JESITEIHHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3UKHU;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

eYMETh TNEPEHOCUTHh 3HAHUS 1O (U3HKE B NPAKTUYECKYI0 00JacTh
KU3HENIEATEIbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX NIPEIMETHBIX 00JIacTel;

* BBIJIBUTaTh HOBBIE UJIEH, ITPELJIaraTh OPUTMHAIIBHBIE MOAXO/bI U PEILIECHNUS;

e CTaBUTH MPOOTIEMBI U 33]1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c ungopmanmeii:

* BJIAJIETh HAaBBIKAMHU MOJy4Y€HHUs1 MH(pOpMaluu (PU3MUECKOTO COJAEPKAaHUS U3
VUCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBIATh IIOUCK,
aHalu3, CHCTEMAaTH3allMI0 M WHTEPIpEeTannio WH(OpPMAlUU Pa3TUIHBIX
BUJIOB U ()OPM TPEACTABICHUS;

e OIICHUBATh JJOCTOBEPHOCTh UH(OPMALINH;

* CIIOJIb30BAaTh  CPEACTBA HH(MOPMALMOHHBIX W  KOMMYHHUKalMOHHBIX
TEXHOJOTUA B  PELIEHUH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpPraHU3alMOHHBIX 3a7a4 C COOJIOJEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEecypcocOepeKeHus, IMpaBOBBIX U
ATUYECKUX HOPM, HOPM WH(GOPMAITMOHHON 0€30MaCHOCTH;

e CO3/1aBaTh TEKCThI (PU3UYECKOr0 COJEpkKaHUS B Pa3IMYHbIX (QopMarax ¢
y4€TOM Ha3zHayeHusi MHGOpMAlMM U UEJNEeBOM ayAuTOpUH, BBIOMpas
ONTUMAaNIbHYIO (DOpPMY MPEACTABICHUS U BU3YAIHU3ALUH.

KoMMmyHnKaTHBHBIE YHUBepcaibHbIe YUeOHbIe 1eCTBUSA:



¢ OCYUIECTBJIATh OOLIEHHME Ha Yypokax (U3MKM U BO BHE-YPOUHOU
NESATENbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M  cMsryaTh
KOH(DJIUKTBHI;

e Pa3BEPHYTO W JOTMYHO M3J1aratb CBOIO TOUKY 3PEHHUS C HCIOIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh U HUCIIOJIB30BATh MIPEUMYIIECTBA KOMAaHAHOW M MHIWBHUIYaJIbHOU
padoThI;

 BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JIEHUCTBUU C YYETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN KaKOT0 YIEHA KOJUIEKTUBA;

e [DUHUMATh LEIM COBMECTHOW  JESATEIBHOCTH, OpPraHU30BBIBATH U
KOOpJMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBJATH IJIaH
JEHCTBUH, pacrpeaesisIiTh POJIM C YIETOM MHEHUM y4acTHHUKOB, OOCYXIaTh
pe3yabTaThl COBMECTHOI paboThI;

¢ OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaJa W KaXJOro Y4YacTHMKA KOMaHIbI B
o011 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

e IIpEJUIaraTh HOBBIE TMPOEKTHI, OLEHUWBATH HJIEW C TO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, NMPAKTUYECKON 3HAYNMOCTH;

¢ OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE T[OBEJIECHUE B Pa3JIMYHBIX
CUTyallUiX, MpOSBIATH  TBOPUECTBO M  BOOOpa)KeHUE, OBITh
WHUIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJibHbIe YueOHbIe 1elCTBUSA
Camoopranusanus:

¢ CAMOCTOSITEIIBHO OCYIIECTBIISITh TO3HABATEIBHYIO JIEATEIbHOCTh B 00JaCTH
(GU3MKK U aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBEHHBIE 3aJ]a4u;

e CAMOCTOSITEIBHO COCTABJISATh IJIAH PELIEHUS PACUETHBIX M KAauE€CTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS NPAKTUYECKON padOThl C YYETOM HMMEIOIIHUXCSA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIIOYTEHUI;

e 1aBaTh OLICHKY HOBBIM CUTYyalLUsIM;

e paCHIUPSTh PAMKH Y4EOHOIO IPEIMETA Ha OCHOBE JIMYHBIX MPEAIOUYTEHUN;

e IcTIaTh OCO3HAHHBIA BBIOOp, APryMEHTHPOBATh €ro, Oparb Ha ceds
OTBETCTBEHHOCTH 32 PEILICHHUE;

e OLICHUBATH IPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO SPYIULMA B 00JacTU
(GuU3KKHK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIM
YPOBEHB.

CaMOKOHTPOJIb, IMOLUMOHAIbHBIH MHTEJJIEKT:



e IaBaTh OIIEHKY HOBBIM CHTYaIlHsIM, BHOCUTh KOPPEKTHUBHI B JEATEIHHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;
eBJIAJICTh HABBIKAMU TIO3HABAaTEIbHOM  pediieKCHuH KaKk  OCO3HAHUSA
COBEpIIAEMbIX JACHCTBUN U MBICTUTENHHBIX MPOIECCOB, UX PE3yJbTaTOB U
OCHOBaHHUI;
* ICTIOH30BaTh MPUEMBI pe(IIEKCUU JIJIsi OLIEHKH CUTYyalluu, BHIOOpa BEPHOTO
peIleHNUS;
e YMETh OIICHUBATh PHUCKH M CBOEBPEMEHHO NPUHUMATh PEHICHUS IO HX
CHIDKCHHIO;
e IPUHUMATh MOTHBBI M apryMEHTBHI JPYIHMX TpH aHaju3e pe3ybTaToB
NEeSITeNHbHOCTH;
e MPUHUMATH Ce0s1, TOHUMAst CBOM HEJOCTATKH U JJOCTOMHCTBA;
e IPUHUMATh MOTHBBI M apryMEHTBhl IPYTHX TpH aHaju3e pe3yIbTaToB
NeSITeNbHOCTH;
e MPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA ONTHOKH.
B mporecce mOCTHMIXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI T10
bu3uKe s YPOBHS CpenHero olmiero oOpa3oBaHUS Yy 00Yy4arOIMMXCS

COBEPIICHCTBYETCS OMOIIMOHATLHBIT HWHTEJUICKT, TIPEATOIar afo A
c(hOpMUPOBAHHOCTb:
e CAMOCO3HAHHH, BKJTFOYAFOIIIETO CIIOCOOHOCTH MMOHUMATh cBOE

HMOIIMOHATILHOE COCTOSIHUE, BU/IETh HAIIPaBJIECHUSI pa3BUTHsI COOCTBEHHOU
HYMOIMOHATBLHOM cepbl, OBITh YBEPEHHBIM B ceO¢;

e CAMOPETYJTUPOBAHUS, BKJIIOYAIONIETO CAaMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEIEHHE, CIOCOOHOCTH AAaNTUPOBATHCA K
HMOIIMOHATLHBIM WU3MEHEHHUSIM U TMPOSBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JTOCTHKEHUIO TIEHA U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATH, MCXOMAS W3
CBOMX BO3MOYKHOCTEH;

eOMITATUH, BKJIIOYAIONIEH CHOCOOHOCTh TMOHMMATh  SMOITMOHAIBHOE
COCTOSIHUE JAPYTHX, YYWUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIICHWSI,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMAIBHBIX  HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTpamBaTh
OTHONICHUS C APYTHUMH JIOJIbMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspematb KOHQIUKTHI.

IMTPEAMETHBIE PE3VJIbTATHI



K xonmy oOydenus B 10 knacce mpenMerHbie pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JTOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUN:
eIOHMMAaTh  pOJIb (GU3UKH B  DKOHOMHYECKOH, TEXHOJOTHYECKOH,
HKOJIOTUYECKOM, COLMAJIBHOW M O3TUYECKOM cdepax edaTebHOCTH
YeJI0BeKa, pojib U MECTO (PU3MKU B COBPEMEHHON HAay4HOU KapTHHE MUPA,
3HAUEHHE OIUCATEIHHON, CHUCTEeMAaTU3UPYIONIEeH, OOBSICHUTEIHLHOU U
MPOTHOCTHYECKON  (yHKIMH  (GU3UYSCKOM TEOpUM —  MEXaHUKH,
MOJICKYJISIPHOW (PU3UKU M TEPMOAWMHAMHUKH, POJh (HU3UIECKON TEOPHH B
(GbopMHUpPOBAaHUU MPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

e pa3IMyaTh YCJIOBHS MPUMEHUMOCTH MOJIENe (PU3NUYECKUX Tel U MPOILECCOB
(stBIEHMIT): WHEpIMANbHAs cUCTeMa OTcuéra, abCONIOTHO TBEPAOE TEIO,
MaTepualibHasl TOUYKa, PABHOYCKOPEHHOE JIBUKEHHE, CBOOOHOE MaJICHHUE,
a0CcoOTHO yripyras aedopmaiys, aOCONIOTHO yOpyroe W abCOIOTHO
HEYIPYroe CTOJIKHOBEHHMs, MOJEIU Tra3za, JKUJIKOCTH U TBEPIOrO
(KpUCTaJUIMYECKOr0) Tena, UieadbHbIA ra3, TOUCUHbIN 3apsi/l, OJJHOPOIHOE
AIIEKTPUUYECKOE TOJIE;

epaznuyaTh YCIOBUS (TpaHUIBl, O0JACTH) NPUMEHUMOCTH (PUINYECKHUX
3aKOHOB, MOHUMATh BCEOOIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh U OOBSICHATH MEXAaHUYECKHE TMPOLECChl W SBIICHUS,
WCIIO0JIb3Ys OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIHHOCTD
MEXaHUYECKOT0 ABWKEHUS, (HOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUS, TIpeoOpa3oBanus [ammmes uisi CKOPOCTH M TIEPEMEICHHUS,
3akOHbl HpIOTOHA, TIpUHUMN  OTHOCUTENBbHOCTH [anuies, 3aKoH
BCEMUPHOr'O TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXaHUYECKOU
OHEPTUH, CBSI3b Pa0OTHI CHUJIBI C M3MEHEHHEM MEXaHUYECKON HHEpPTruH,
yCJIOBUSL paBHOBECHs] TBEPJOro Tena), HPU OSTOM HCIOJIb30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anuses, BTOporo
U TpPEThero 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIIYJbCa H
MEXaHUYECKOM PHEPTUH, 3aKOHA BCEMUPHOT'O TSTOTEHUS;

e AHAIM3UPOBATh U OOBSICHATH TEILJIOBBIE MPOLECCHl U SIBICHUS, WCIOIb3YS
ocHoBHble monoxkeHus MKT wu 3akoHbl MoyekynsipHOM (u3uku u
TEpMOAMHAMUKN (CBA3b JAaBJIEHUSA HUJCAJBbHOIO Ta3a CO CpeIHen
KMHETHYECKOW SHEPTHUEN TEIUIOBOTO JIBMKECHHUS W KOHLEHTPAUUEH €ro
MOJIEKYJI, CBSI3b TEMIIEpATyphl BEILECTBA CO CPEIHEH KUHETUYECKOU
HHEPTHUEN TEIUIOBOrO JBUKEHHUS €r0 YacTHUll, CBS3b JABJICHHS UACAIbHOTO
raza ¢ KOHUEHTpAlMEeW MOJIEKYJl M €ro TeMIepaTypou, ypaBHEHUE
MenneneeBa—Knaneitpona, nepBblid 3aKOH TEPMOAUHAMUKH, 3aKOH



COXPAaHEHUsS] PHEPIrUu B TEIUIOBBIX Mpoleccax), MpU 3TOM HCHOIb30BATh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHUMOCTH ypaBHeHHs MenaeneeBa—Kiranenpona,

 AHATTM3UPOBATH U OOBSICHITH MIEKTPUUCCKUE SIBJICHUS, UCTIOB3YsI OCHOBHBIE
MOJIOKEHUS] U 3aKOHBI  DJEKTPOAMHAMHUKU  (3aKOH  COXpaHEHUS
AIEKTPUUYECKOTO 3apsaa, 3aKOH Kyona, NOTEHUUAIBHOCTD
ANEKTPOCTATUYECKOr0 TMOJsl, MPUHLHUI CYHNEPIO3UIUU DIIEKTPUUECKUX
MOJIEW, TPHU ITOM YKa3biBas YCJIOBUA NMPUMEHUMOCTH 3akoHa KyioHa, a
TAKXK€ MPAKTUYECKH BAXKHBIE COOTHOIICHUSA: 3aKOHBI OMa sl ydacTka
Henu W JJId 3aMKHYTOM JJIEKTPUYECKOM Lenu, 3akoH Jlxoyns—JIeHua,
npasmia Kupxroda, 3axonst @apajnes s 2JIEKTPOIIN3a);

¢ ONUCHIBATh (PUBMUECKUE TIPOILIECCHl W SIBJICHUSA, HCIONb3YysSd BEIUYUHBI:
MEepEMENIEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEN, CUJIA,
MOMEHT CHWJIbI, JaBJEHUE, I[IOTECHUMAJIbHASI DJHEPrusi, KHUHETHYECKas
DHEpPTrus, MEXaHWYeCKas SHEPrusi, padoTa CHIIbI, IIEHTPOCTPEMHUTEIHHOE
YCKOpEHHUE, Cuja TKECTH, CWila YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
DHEPTHsl B3aMMOJICUCTBHUSL Tela ¢ 3emyi€l BOIU3M €€ TOBEPXHOCTH,
SHEprus ympyroi gedopmanuu TOPYXKUHBI, KOJUYECTBO TEIUIOTHI,
abcoiroTHas TeMmreparypa Tena, paboTa B TEPMOIWHAMHKE, BHYTPECHHSIS
DHEPTUsSl HJICAIBHOTO OJHOATOMHOTO Ta3a, paboTa uAcaIbHOTO Trasa,
OTHOCUTEJNIbHAsI BJIAXKHOCTh Bo3ayxa, KII[ wuaeanbHOro TEMmIOBOTO
JIBUTATENIS; JIEKTPUUECKOE T0JIe, HAIPSIAKEHHOCTh 3JIEKTPUUYECKOrO OIS,
HanpspKEHHOCTh  TMOJII TOYEUHOrO 3aps/ia WIM 3apshKCHHOro Iapa B
BAKYyyM€ M B JAUIJIEKTPUKE, MOTECHIMAN 3JIEKTPOCTATUYECKOTO TMOJIs,
pa3HOCTh  IOTEHUMANIOB, JJEKTPOABWXKYyIas CWiIa, CHIa  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKa, »JJEKTpuuecKkas EMKOCTh IIOCKOIO
KOHJICHCATOPa, COMPOTUBIICHUE YyYaCTKa LEHHU C ITOCIEAOBATEIbHBIM H
NapajyieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS IIIEKTPUUECKOTO MO
KOHJIEHCATOPa;

¢ O0BSICHATH OCOOCHHOCTH MPOTEKaHUSI (PM3HUECKUX SBIICHUI: MEXaHUIECKOE
JBUKEHHE, TEIUIOBOE JBMXKEHHE YaCTUL] BENIECTBA, TEIUIOBOE PABHOBECHE,
OpOoyHOBCKO€  JABWXe€HUEe, auddy3us, HcHapeHue, KUIEHHE U
KOHJICHCAIUsl, I[UIABJIEHWE W  KpUCTAJIM3alus, HaNpaBJICHHOCTb
TeIIonepeaauu, 3IEKTprU3alus Tel, SKBUIMOTEHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MTPOBOIHUKA;

e IPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTU OAHOW (PU3MYECKOM BEIUYUHBI OT
IpYyrol ¢  UCIOJb30BAaHUEM  MPSAMBIX  HM3MEPEHUI, TMpU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (DHUKCHpOBATh pe3yabTaThl MOJIYyYECHHON
3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BUJIE TPAPUKOB C YUETOM



a0COIIOTHBIX MOrPEHIHOCTEN U3MEPEHUH, J1eNaTh BBIBOIBI IO pe3yJbTaTaM
UCCIIEOBAHNS;

¢ IPOBOJIUTh KOCBEHHBbIC M3MEpEHUs (U3MYECKUX BEIUYUH, IPU ITOM
BBHIOMpaTh ONTUMAIbHBI METOJl U3MEPEHUs, OLICHUBATh aOCONIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHUH;

 IPOBOJIUTH OMNBITHI MO MPOBEPKE MPEIJIOKEHHON TUIOTE3bI: IIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYYEHHbIE PE3YyJbTaThl U Ji€JIaTh BBIBOJ O CTaTyce€ MPEIJIOKEHHOU
TUIIOTE3HI;

e COOJIIO/IATH MpaBuiia OE30MacHOTO TpyAa MpPU MPOBEICHUM HCCIIEIOBAaHUIN B
pamMkax  y4eOHOro  OKCIEpUMEHTa,  TMpakTUKymMa ©  ydeOHo-
HCCIIEIOBATEIbCKOM M TPOEKTHOM JIESITEILHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

epelIaTh PACYETHBIC 3aJja4d C SIBHO 3aJaHHOM M HESBHO 3aJIaHHOU
¢bu3uYecKol MOJENbIO: Ha OCHOBAaHWU aHalW3a YCJIOBUS OOOCHOBBLIBATH
BbIOOp (usnueckod Mojenu, OTBeYarolle TpeOOBaHUSIM 3ajauH,
OpUMEHATh  (OpPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  TOCTYJAThl
bu3nUecKuX TEOpUl TPH HUCIONIH30BAHUA MATEMAaTUYECKUX METOJIOB
penieHus 3aja4, NPpOBOAUTH PaCUEThl HA OCHOBAHWU UMEIOIINXCS JJAHHBIX,
aHAJIM3UPOBATH PE3YJIbTAThl M KOPPEKTUPOBATH METOABI PEIICHUs C
y4ETOM MOJYYEHHBIX PE3yJIbTaTOB;

e pelIaTh Ka4eCTBEHHbIE 33/1a4u, TPeOyIOlMe MPUMEHEHUS 3HAHUHN U3 pPa3HBIX
paszmenoB Kypca (U3WKH, a TakKe WHTETpalliyd 3HaHUN W3 JPYrux
MpEeAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAaUBaTh JIOTHYECKYIO
LETIOYKY PACCYKIEHUI C ONOPOM HAa U3YUEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH
U GU3NYECKUe SBIICHUS;

¢ ICTIOJIb30BAaTh ~TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHIIMIIOB PA0OThI U3MEPUTEILHBIX MPUOOPOB, TEXHUUECKUX YCTPOMNCTB
Y TEXHOJIOTMYECKHX MTPOIIECCOB;

e MPUBOJUTH MMPUMEPHI BKIIAJ]Aa POCCUHCKUX U 3apyOEKHBIX yUEHBIX-(PU3NKOB
B Pa3BUTUE HAyKW, B OOBACHEHUE MPOILIECCOB OKPYKAIOIIETO MHUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

e AHAJIM3UPOBATh U OLICHUBATh MOCIEACTBUSL OBITOBOM M MPOU3BOICTBEHHOM
NESITeTHHOCTH YEJIOBEKAa, CBA3AHHOW C (PU3UYECKHMH TIPOIECCaMHU, C
MO3UIINI HKOJIOTMUECKON O€30MacHOCTH, MPE/ICTABICHUN O PalliOHATILHOM
MIPUPOJIONIOIH30BAHUH, A TAKKE PAa3yMHOM MCIOJIb30BAHUM JOCTHXKEHUMN
HAyKM M TEXHOJOIMi ISl JaJIbHEHIIEro pa3BUTHUS YEJIOBEYECKOIO
o0111ecTBa;



 IPUMCHATH Pa3IMYHBIC CIOCOOBI PadOThI ¢ WH(MOpMAIUeH (U3HIECKOTro
COJICP)KaHHMS C HCIOJB30BAHHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHH, MPH ATOM HCIOJIH30BAaTh COBPEMEHHBIC HMH()OPMAIIMOHHBIC
TEXHOJIOTUH ISl TIOMCKA, TEpepabOTKH ¥ TPEAbSIBICHUS Y4eOHOW u
HAyYHO-TIOMYJISAPHON WH(OPMAIMHU, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIUN
uH(popMaMK, TOJYYCHHOM W3 Pa3JUYHBIX HCTOYHUKOB, KPUTHUYCCKH
aHATM3UPOBATH  TONly4aeMyrd  HWH(pOpMalui0 W OIEHWBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJI3a UCTOYHHKA MH(POPMAIIWH;

e IPOSIBIISITH OpraHu3aIMOHHBIE u MMO3HABATEIbHbIE YMEHHUS
CaMOCTOSITCILHOTO ~ IPUOOPETCHHMS HOBBIX 3HAHMH B IIpoIlecce
BBITIOJTHCHUS MTPOCKTHBIX U yUeOHO-HCCIICI0BATEIIBCKUX padoT;

epaboTaTh B TPyNIe C WCHOJHEHUEM pAa3JIMYHBIX COITHAIBHBIX POJICH,
IJIAaHUPOBATh PA0OTY TPYIIBI, PAIMOHAIBHO PACIPEEIATh IeSITEIHbHOCTh
B HECTAaHJAPTHBIX CHUTYAlHMsIX, aJICKBATHO OICHMBATh BKJAJ KaXKJIOr'0 M3
YYaCTHHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMON TIPOOIEMBI;

o POSIBJISATh MOTHUBAIIMIO K Oyaymieil mpodecCHOHaIbHOM NEATeIbHOCTH 10
CHEIUATTBHOCTAM (PU3UKO-TEXHUYECKOT0 TIPOQHIIS.

K konmy oOydenus B 11 knacce mpenMerHble pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YUAFOIIUXCS YMEHHUMN:

e IOHUMAThH POJIb (U3UKU B YKOHOMHUYECKOM, TEXHOJIOTHUECKON, COIMAIbHON
U ATUYECKON cdepax NesTeIbHOCTH YeIOBEeKa, pojib U MecTO (PU3UKU B
COBPEMEHHOW HAYyYHOM KapTUHE MUPA, POJIb ACTPOHOMUU B MPAKTUYECKOU
JEATENIbHOCTH YEJIOBEKA U JlaJIbHEMIIIeM HayYHO-TEXHUYECKOM pPa3BUTHH,
3HAYEHUE OIUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBSCHUTENBHOU U
MPOrHOCTHYECKOW (YHKUMHA (U3HMUECKOM TEOpUU — DIEKTPOJAMHAMUKH,
CHEIUATbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (U3HMKH, POJb
bu3udecko Teopud B (OPMHUPOBAHHUH IPEIACTABICHUN O (HH3NISCKOM
KapTUHE MHpaA, MECTO (PU3MYECKONH KapTUHBI MHUpa B O0OIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUIN O PUPOJE;

e pa3NIMYaTh YCJIOBHS MPUMEHUMOCTH MOJIENIe (GU3MUECKUX TEl U MPOLIECCOB
(s1BIEHMIT): OTHOPOJHOE BJIEKTPUYECKOE U OJHOPOJHOE MATHUTHOE ITOJIS,
rapMOHMYECKHUE KOJeOaHUs, MAaTeMaTUYECKUl MasiTHUK, WJICAIbHBIN
PYKUHHBIN MAasITHUK, rapMOHUYECKHE BOJIHBI, UeaJbHbIN
Kosie0aTeIbHbIN KOHTYp, TOHKAsI JIMH3a, MOJIeNIel aToMa, aTOMHOTO sijpa U
KBAHTOBOM MOJIEIH CBETA;

epa3IMYaTh YCJIOBHUS (TpaHULIbI, O0JaCTH) MNPUMEHUMOCTH (PUUUYECKUX
3aKOHOB, MOHUMATh BCEOOIIMIA XapakTep (QyHIaMEHTaJbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCTIOIb30BAaHUS YaCTHBIX 3aKOHOB;



e AHANIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUSA,
UCIIONb3ysd OCHOBHBIE TMIOJOKEHUS M 3aKOHBI JJIEKTPOAUHAMUKU H
CHEUUAIbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHuTHOM  WHAYKUuMH, npaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMK B D3JIEMEHTE OJJIEKTPUYECKOM WENU CO CKOPOCTHIO
U3MEHEHUSI  CWUJIbI  TOKa,  MOCTYJIaTbl  CHEUUAJIbHOW  TEOPUH
OTHOCHUTEJIbHOCTH DUHILITEHHA);

e AHAIM3UPOBATHh U OOBIACHATH KBAHTOBBIC MPOIIECCHI U SBJICHUSI, UCTIOJIb3Ys
MOJIOKEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHeHHe  ODWHINTEHHA A
dororddexra, TeEpBBII W BTOpOM MOCTynaTel bopa, mpuHIUD
COOTHOILIEHUS HeolpeaenéHHocTed ['eli3eHOepra, 3aKOHbI COXPAHEHUS
3apsiZIOBOTO U MAacCOBOT'O YUCENl U DHEPTUU B SIJECPHBIX PEAKIUSAX, 3aKOH
PaJMOaKTUBHOIO pacmaja);

e ONMUCHIBATh (PU3WYECKUE TPOIECCHl W SBJICHHS, HCIOIB3YS BEITUYHHBIL:
HaIpPsHKEHHOCTD DJIEKTPUYECKOTO MOJIs, MOTEHIHAN SJIEKTPOCTATHUECKOTO
MOJIsl, PA3HOCTh TMOTEHLUAJIOB, JJICKTPOJABWKYINAS CUJId, HWHAYKIUS
MarHuTHOTO TOJsl, MarHUTHBIM TOTOK, cuja AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABUAKYIASL CUJIa CAMOMHIYKIHMH, SHEPrUsi MAarHUTHOrO MOJs
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA WMIYJbC, TOJHAs DSHEPrusl,
DHEPTHsl TMOKOS CBOOOJHOW YACTHUIIBI, SHEPruUs W HMMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apAJl sIApa, SHEPTUS CBSI3U S/1pa;

* O0BSICHATH 0COOEHHOCTH IPOTEKAHUS duzngeckux SIBJICHUIA
AIIEKTPOMArHuTHas UHAYKIIMS, CAMOMHAYKIIUSI, pE€30HAHC, UHTepPEepeHIIUs
BOJH, JAudpakiusi, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTPaKCHHUE,
dorosnextpuueckuit ddpdexr (pororddexr), anpda- U Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (Pu3nyecKue MPUHIUIBI CIIEKTPAIBHOTO
aHayiM3a u paboThI Ja3zepa;

e OIIPEAENATh HANPABIEHUE HWHIAYKIMM MArHUTHOTO IIOJs TPOBOAHUKA C
TOKOM, CHJIbI AMIiepa U cuibl JIopeHia;

e CTPOUTH M300paKEHUE, CO3/IaBaeMOE INTOCKUM 3€PKalloM, TOHKOM JIMH30M, U
PACCUUTHIBATH €0 XapaKTEPUCTUKH;

e IPUMEHATHh OCHOBOIIOJATalOIIUE€ ACTPOHOMUYECKUE IMIOHATHUS, TECOPUH H
3aKOHBI I aHajiu3a ©W  OOBSCHEHHS (HU3WYSCKHX  IPOIECCOB,
MPOUCXOJAIIMX B 3BE37aX, B 3BE3THBIX CUCTEMAX, B MEXIraJlaKTHUUeCKOM
cpele; IBUKEHUs HEOSCHBIX TeJ, IBOJIIOLIUM 3BE3/] U BeeneHHoi;

e IPOBOJIUTH  MCCJIEIOBAHWE 3aBUCUMOCTEH  (PU3MYECKUX BEIUYUH C
UCIIONIb30BAaHUEM TMPSAMBIX HW3MEPEHUW, IpPU OSTOM KOHCTPYHPOBATH
YCTAaHOBKY, (PUKCUPOBATh PE3YJIbTAThl MOJYYEHHON 3aBUCHMOCTU



bu3nueckux BEIMYMH B BHUAE TIPAaPUKOB C YU4E€TOM aOCONIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMi, Jenarhb  BBIBOJABI IO  pe3yjbTaTaM
UCCJIEI0BaHHUS;

¢ IPOBOJINTh KOCBEHHBIC W3MEpEHUs (U3MYECKUX BEIUYUH, TPU ITOM
BBHIOMpaTh ONTUMAJbHBI METOJI U3MEPEHUs, OIICHUBATh aOCONIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMbBIX U KOCBEHHBIX H3MEPEHUM;

e IPOBOJIUTH OMNBITHI MO MPOBEPKE MPEMJIOKEHHON THMIOTE3bl: TIAHUPOBATh
AKCIIEPUMEHT, COOMPATh FKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYeHHbIE PEe3yNbTaThl M JI€JaTh BBIBOA O CTAaTyce MPEaIOKEHHOU
TUIOTE3bI;

e OIUCHIBATh METO/BI MOJTYUYECHHS] HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;

e cOOMIO/IaTh MpaBmiia O€30MaCHOI0 TpyAa IMPHU MPOBEACHUU MCCIEIOBAHUM B
paMKax  y4eOHOro  OJKCIEpUMEHTa, MpakTUKymMa ©  y4eOHo-
MCCIIEOBATEIbCKOM M TMPOEKTHOW JIESITEIbHOCTH C HCIOJIb30BAHUEM
MU3MEPUTEITBHBIX YCTPONCTB 1 1a00paTOPHOTO 000pYAOBAHMUS;

epe€lIaTh pACUETHBIE 3aJa4M C SIBHO 3aJJaHHOM W HESBHO 3a/JIaHHOM
¢bu3nueckoil MOJENbIO: HAa OCHOBAHMM aHAlM3a YCIOBUS BBIOMpPATh
dbusznueckue MoJeIM, OTBeYarolue TpeOOBaHUSAM 3aJaud, NPUMEHSTh
(dbopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3NUYECKUX TEOPHMA
OpU  HKCIOJIB30BAHUM MAaTEMaTUYECKUX METOAOB pElIeHUs 3ajady,
MPOBOJUTH PACUYEThl HA OCHOBAHUHU HMMEIOIIUXCS JAHHBIX, aHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METOJIbI PEHICHUSI C YYETOM MOJIYYEHHBIX
pE3yJIbTATOB;

e pelIaTh KaYECTBEHHBIE 3a/1aud, TpeOyIOlMe MPUMEHEHNS 3HAaHUHN U3 Pa3HBIX
paszznenoB Kypca (u3MKHM, a TakKe HHTEerpaluud 3HaHUW U3 APYrUxX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIa: BBICTPAUBATH JIOTHYECKYIO
LENOYKY PacCyKJIECHUI ¢ ONIOPOIl HA N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SBIICHUS;

¢ ICTIONB30BAaTh  TEOPETUYECKHE 3HAHHUS i1  OOBSCHEHHS OCHOBHBIX
MPUHITMIIOB PA0OTHI U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

e IPUBOJIUTH NMPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOLIECCOB OKPYXKAIOUIEro MHUpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAJIM3MPOBATh W OLICHUBATh MOCIEACTBUSA OBITOBOM M MPOU3BOICTBEHHOMN
NESTENbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKMMHU IPOLECCAMH, C
MO3UIMN IKOJIOTUYECKON O€30MaCHOCTH, MPECTABIEHUN O PALIIOHATIEHOM
MIPUPOJIONIOIB30BAHUH, @ TAK)KE PA3yMHOM HCIOJIb30BAHUM JTOCTHUKECHUI



HAyKX W TEXHOJOTMW Ui JlajJbHEHIIEro pa3BUTHUS YEIOBEUECKOTO
00111eCTBA;

e IPUMEHATh Pa3UYHbIC CIOCOOBI PaboThl ¢ WHpOpMaImel PU3NIECKOoro
COZEpXKaHUSI C HCIIOJb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPU ITOM HCIOJIH30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTMM JJI1 TOUCKA, MepepabOTKU U NPEabsBICHUA Yy4eOHOU WU
HAYYHO-TIOMYJISIPHON MH(GOPMAITUH, CTPYKTYPUPOBAHUS M UHTEPIIPETAINH
uHpOpMAIMHU, TOMYUYEHHOM U3 Pa3IWYHBIX HCTOYHUKOB, KPUTHUECKH
aHATM3UPOBATh  MONy4YaeMmMyro  HHPOpMAIMIO W  OIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHWKA MH(POPMAIIHH;

o IPOSIBIIATH OpTraHMU3aIMOHHBIC u MO3HABATENbHBIC yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETEHUs HOBBIX 3HAaHUM B Mpolecce
BBITIOJIHEHHUS ITPOSKTHBIX U yUeOHO-HCCIIEIOBATEIbCKUX PadoT;

epaboTaTh B TpYIIE C HCIOIHEHHEM pPA3JIMYHBIX COLMAIBHBIX pPOJIEH,
IUTAaHUPOBATh PabOTy TPYMIIbI, PAIMOHATIBHO PACIIPENETATh AEATEIHHOCTh
B HECTaHJApTHBIX CUTYalUsSX, aJ€KBAaTHO OI[EHWBATH BKJIAJ] KaXJOro U3
YYaCTHUKOB T'PYIIIbI B PELICHUE pacCMaTpUBaeMoON POOIJIEMBI;

* IPOSIBIIATh MOTHBALMIO K Oyaymied mpodecCHOHaIbHOW NESTENbHOCTH T10
CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOT 0 IPODUIISL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uudgposbie)
Konrpoabusie | Ilpakruyeckue
n/n MPOrpaMMbl Bceero o0pa3oBaTeJibHbIE
padoThbI padoTbI
pecypchl
Pa3nen 1. HAYYHBIIH METO/ ITO3HAHUSA ITPUPO/IbI
11 Hayunbiii MeTO/ MO3HAHUS TIPUPO/IBI 6
Hroro mno pazueny 6
Pa3znen 2. MEXAHUKA
2.1 KunemaTtnka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOrO TENa 5 1
2.4 3aKOHbBI COXPaHEHUSI B MEXaHUKE 10 1
Hroro no pazneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKMHETHIECKON TEOPUHU 15 1
3.2 Tepmonunamuka. TennoBbie MaITUHBI 20 1
33 ArperaTHbIe COCTOSIHHS BeecTBa. Da3oBbie 14 1
MIePEXO0/IbI
Hroro mo pazueny 49
Pa3nen 4. JIEKTPOJINHAMUKA
4.1 DIEeKTpUYECKOE 0JIe 24 1




4.2 IlocTOosIHHBIN 3JIEKTPUUECKUI TOK 24
4.3 Toku B pa3nuyHbIX cpegax 6
Hroro no pazgeny 94
Paznen 5. ®PUSUYECKUI TPAKTUKYM
5.1 OuU3nUEeCKUil MPaKTUKYM 16 16
Hroro 1o pazueny 16
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KNACC

Koan4yecTBo yacos JJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB H TeM undpoBbie
Ne /i P Konrpoabubie | Ilpakrnyeckue (1udpp )
NMPOrpamMMmblI Bcero odpa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTHoOe€ nosie 14
1.2 DNeKTpOMarHuTHast MHAYKLIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHndeckre KoJieOaH s 10
2.2 DneKTpOMarHUTHbHIE KOJIeOaHUsI 15
53 MexaHn4ecKre U 3JEKTPOMAarHUTHEIC 10 1
BOJTHBI
2.4 Ornruka 25 1
Hroro 1o pazueny 60

Pasznea 3. OCHOBBI CHIEIIUAJIBHOM TEOPUH OTHOCUTEJBHOCTH

3.1 Ocnosbl CTO 5 1
Hroro no paszneny 5
Paznen 4. KBAHTOBASI ®U3UKA

4.1 KopnyckynspHo-BOIHOBOH yannu3m 15

4.2 ®dusuka aToMa

4.3 ®du3nKa aTOMHOTO Spa M AJIEMEHTAPHBIX




YACTHI]

Uroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®PU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Uroro no pazueny 12
Pa3zaen 6. PUSHUECKH TIPAKTUKYM
6.1 Du3NIECKUil MPAKTHKYM 16 16
Uroro no pazneny 16
Pa3gen 7. OBOBIIAIOHIEE IOBTOPEHUE
Cucremaru3zanus u 00001IeHne
21 NPEMETHOTO COJICPKAHUS U OIbITa 15
' JeSITEeTFHOCTH, IPUOOPETEHHOTO TIPH
u3yuennu kypca gusuku 10 — 11 xmaccon
Hroro no pazueny 15
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB IT10 I[TPOTPAMME 170 16




