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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha YypoBHE cpeaHero oOmero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE IOJOXEHUW M TpPeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM o0Opa3zoBaTeabHOM mporpammbl, mpeactaBieHHbix B ®I'OC COOQO, a
Takke ¢ yuérom denepaibHoi pabodeil mporpaMMbl BocnuTaHusi U Kouuenuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3aLMIX
Poccuiickoii ~ ®enepanuu,  peaqu3yOIIMX  OCHOBHBIE  00pa30oBaTeNIbHBIC
IPOTPAMMEBL.

[Tporpamma no usuke onpeaenser o0I3aTeNHHOE MPEIMETHOE COIEPKAHNE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUCHUSI TEM U Pa3leiioB
y4eOHOro mpeaMera ¢ y4€TOM MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOTrO MpOLEcca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIMXCA.
[Iporpamma 1o ¢usuke maér mpencTaBieHHWE O IIENAX, COACPXKAHWUHU, OOIen
cTparerud OOydYeHHs, BOCHUTAHUS M PAa3BUTHUS OOyYalOMUXCS CpeACTBAMU
yueOHoro npeamera « Ou3nka» Ha yriiy0JI€HHOM ypOBHE.

N3yuenne kypca (Quinku yriyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaTh
3a7a4i MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HAa CO3JaHUE YCIOBHM s
MPOSIBJICHHSI CBOUX HMHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHHUS O00pa3oBaHUS B
opraHuzanusx Mnpo(ecCHOHaNBbHOTO O00pa30BaHUS IO Pa3IUYHBIM  (PU3KKO-
TEXHUYECKUM U MHKCHEPHBIM CIICITUATBLHOCTSIM.

B mnporpamme mo (¢u3MKe ONpEAENHAIOTCS IIAaHUPYEMBIE PE3yIbTaThl
OCBOEHHUS Kypca (PU3MKH Ha YpPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUMIHOCTHBIC,
MeTanpeJMeTHbIle, TNpeaMeTHble (Ha  yrayoméHHom  ypoBHe).  Hayuno-
METOJ/IOJIOTHYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METAnpeJMETHBIM M TPEAMETHBIM pE3yJIbTaTaM OOYYaroIIMuXCs, OCBOMBIIIHX
mporpaMMmy 10 (QU3MKE HAa YPOBHE CpEAHEro o0mero oOpa3oBaHus Ha
yIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

[Tporpamma 1o pu3rke BKIIOYALT:

IUTAHUPYEMBIC pe3yJIbTaThl OCBOCHHS Kypca (QU3MKH Ha yriayOon€HHOM
YpOBHE, B TOM YHCJIC TIPEIMETHBIC PE3YJIBTATHI 110 TO/1aM 00YUYEHUS;

conepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHHs.

[Iporpamma 1o @Qu3Mke WMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUYUTEIAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYHX MPOrpamM.

[Tporpamma mo ¢u3vKe HE CKOBBIBACT TBOPYECCKYIO HHHUIIMATHUBY YUHUTEIICH U
MPEIOCTABISECT BO3MOXHOCTH JUISl pEaTU3allHi  PA3IUYHBIX METOJIUYECKHUX
MOJXO/IOB K TpernojiaBaHuio (u3uku Ha YriayOJIEHHOM YPOBHE TPH YCIOBUU
coXpaHeHUs 00s13aTeIbHOM YacTu coiepKaHus Kypca.



dusznka kak Hayka O HamOojee OOIIMX 3aKOHAaxX MPHUPOABI, BBICTYNas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyskaromieM Mupe. LkonpHbIN Kypce GU3NKN — ccTeMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (PU3MYECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBIICHHMM, M3y4aeMbIX XHUMHEH, OHUOJOTHEH,
dbu3mdeckoir reorpadueld W - acTpoHomueid. Mcmonp3oBaHME H aKTHBHOE
OpUMEHEeHUEe (U3NYECKUX 3HAHUM ONpEeIeNnio Xapakrep M OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B c(epe DSHEPreTUKH, TPAaHCIOPTa, OCBOCHHUS
KOCMOCa, MOJIYYeHHs] HOBBIX MAaTepUajoB C 3aJaHHBIMHU CBoiicTBaMu. M3yueHue
(¢uU3MKKM BHOCHUT OCHOBHOM BKJaa B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOMN
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHUI NMPUMEHSATh Hay4YHBIN
METO/] TO3HAHUSI TP BBIITOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAHUM.

B ocHOBY Kkypca (u3nku Ha ypoBHE CpelHEro oOLIero 0Opa3oBaHus MOJI0KEH
pAI UAeH, KOTOpble MOKHO pacCMaTpHUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUHM C HEU KypC SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAECPKUT MaTepHUal U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoea zenepanuzayuu. B coOTBETCTBUUM C HEW Marepuan Kypca (pu3umku
0o0beqMHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBisercs
(dopMupoBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSX MAaTE€pHH, BEIECTBE U
T0JIE.

Hoea cymanumapusayuu. BEE peamusanus NPeIosaracT HCIOJIb30BAHKE
TYMAHUTAPHOIO MOTEHIMaNa (PU3NYECKOM HAyKW, OCMBICICHUE CBS3M Pa3BUTHUSA
¢usukn ¢ pasBuTHeM oOOmIIecTBa, a Takke C MHUPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpasnennocmu. Kypc ¢buzuku yriyOoaEHHOTO ypOBHS
IIPEAIOoIaraeT 3HaKOMCTBO € IIMPOKMM KPYIOM TEXHHUYECKUX M TEXHOJOTHYECKHX
IIPUJIOKEHUN H3YyYEHHBIX TEOpUM M 3akOoHOB. [Ipum sTOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUNA W COBPEMEHHBIE TEXHHUYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peansyercs IOCPEACTBOM BBEICHUSA JIJIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke O0O0CYXIeHUs
po6JieM palOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTMUECKOI 0€30MacHOCTH.

OcBoeHue coJepKaHus MPOrpaMMbl 10 (PU3UKE AOKHO OBITH IOCTPOEHO Ha
IPUHLIMIIAX CUCTEMHO-JIEATENBHOCTHOrO noaxona. s ¢usuku peanusanus 3THUX
IPUHIIMIOB 0a3UpyeTcsl Ha UCMOIb30BAHUM CAMOCTOATENBHOTO 3KCIEPUMEHTA KaK
MIOCTOSTHHO JIeHcTByIommero Qakropa ydeOHoro mpouecca. s yrayOiaéHHOrO
YPOBHS — D3TO CHCTEMAa CaMOCTOSITEJIBHOIO YYEHMYECKOrO0 3SKCIEPHMEHTA,



BKJIIOUYAIONIETO (DpOHTAJIbHBIE YYCHHUYECKHUE OIBITHI MPH HW3YYEHUH HOBOTO
MaTtepuaia, JjabopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanuzauudy (QU3MYECKOro NpakTUKyma. B mepBoMm ciydae
IPaKTUKyM mpoBoAuTcs aub0 B KoHue 10 m 11 kmaccos, 1ub0 mocie nepBoro u
BTOPOrO0 TOJYTOAUH B KaXIOM M3 3THX KiaccoB. Bropoil cmocod — 310
UHTErpanusi paboT MpakTUKymMa B CHUCTEMY JabOpaTOpHBIX paboT, KOTOpbIE
IpOBOJASTCS B Ipolecce u3ydyeHus paszzaena (temsl). [Ipu sTom mon paboramu
IPAKTUKyMa MIOHUMAETCsl CaMOCTOSATENbHOE MCCIIEI0BAaHUE, KOTOPOE IMPOBOAUTCSA
110 PyKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BU/1a O€3 MOIIAroBOM HHCTPYKLUU.

B nporpamme 1o (¢u3suke CcuUCTeMa YUYEHHYECKOTO 3KCIEpUMEHTa,
7ab0paTOpHBIX padOT W MPaKTUKyMa MPEACTaBIICHAa €IMHBIM mepedyHeM. Bwidop
TEMaTUKU U1 3TUX BHUJIOB YUYEHHYECKUX MPAKTUYECKUX pabOT OCYILIECTBISAETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoLecca UCXOAS U3 OCOOCHHOCTEN OYPOYHOIrO
IUTAHUPOBAHUST W OCHalleHusi kabuHeta Qusuku. [lpm sTomM obecneuunBaercs
OBJIaJIcHHE OOYYaIOUIMMHCS YMEHUSMU TMPOBOJUTH TPAMBIE U KOCBEHHbBIC
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DPU3MUECKHUX BEJIMYUH U IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Ka4eCTBEHHBIX
3agad. [lpu 3TOM 1711 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a7add C SBHO
3aJJaHHOW M HESIBHO 33JaHHON (PU3MUECKON MOJENBIO, MO3BOJISIONINE MPUMEHAThH
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KakK W3 OJHOrO paszjeiia Kypca, Tak U
UHTETPUPYs IPUMEHEHUE 3HAHUN U3 pa3HbIX pa3fesioB. /(s kauecTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OOBACHEHHWE/TIpelcKa3aHhe MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIECCOB B OKPYXKAIOMIEH KU3HH, TpeOyronue BeIOOpa
¢uznyeckoil Moaenu Al CUTYalluu PAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY O0O€CIeUeHHI0 Y4YeOHOro mpouecca Kypc (U3MKH YIiIyOJ&éHHOro
YPOBHS Ha YPOBHE CpeaHero o0iero 00pa3oBaHusl JOJDKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHeTa. B kabuHere (QU3MKM JOHKHO OBITH HEOOXOIUMOE
n1abopaTtopHoe O0OpYyIOBaHUE JJsl BBINOJHEHMs] YKa3aHHBIX B Iporpamme Io
(¢u3MKe YYEHHMYECKHX OIBITOB, Ja0OpaTOPHBIX pabdOT U paboT MpakTUKyMa, a
TaK)Xe JIEMOHCTPALIMOHHOE 000pyAOBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHLKAIIOM MHHHMAJbHOM JIOCTATOYHOCTH M  OOECHEeYMBaeT IMOCTAHOBKY
NEPEeUYUCIICHHbIX B IporpamMme Mo (PU3MKE KIIOYEBBIX JEMOHCTpaluil A
UCCIICJIOBAHMSI  U3yYaeMbIX SIBIEHHMH M  IPOLECCOB, OMIUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGoparopHoe oOOpyAOBaHWE ISl YYEHHYECKHX MPAKTUYECKUX pPadoT
dopMupyercss B BHJI€ TEMaTHYECKHMX KOMILIEKTOB M 0O€CleYMBaeTCsl B pacuére



OTHOTO KOMIUJIEKTa Ha JABYX OOydYarommxcs. TeMaTWdecKre KOMIUICKTHI
Ja00paTopHOTO OOOPYIOBAHUS JOKHBI OBITh TOCTPOSHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX IMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHM LIEJIAIMH U3y4€HUs (PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

dbopMHupoOBaHWEe WHTEpPECa € CTPEMJICHUS OOyYaromuXxcsi K HaydHOMY
U3YYCHUIO TPUPOJABI, PA3BUTHE WX HHTEIUICKTyaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYyYHOM METOJIC MO3HaHUS W (HOPMHPOBAHUE
WCCJIeIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHupoBaHrE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpOEHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUN OOBSICHATH SIBJCHUS C UCIOIb30BAHUEM (DU3UUECKUX
3HAHWHA W HAYYHBIX JOKA3aTEIbCTB;

dbopMHupOBaHUE TPEACTABICHUA O pONMM (PU3UKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE npeiCTaBlICHUN 0 BO3MOYHBIX cepax Oynyiei
npoeCCUOHANILHON  JIESITEILHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
TanbHEHIIIeMy 00yYCHHUIO B 3TOM HAlPaBIICHUH.

JlocTikeHne ATUX Telield 00ecTieunBaeTCsl PEIICHUEM CISAYIOIMNX 3a/1ad B
nporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:

NpUOOpPETEeHNE CUCTEMbI 3HAaHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUAX,  BKIIOYAs  MEXaHWUKY,  MOJEKYSIpHYI  (usuky,
IIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3HKHY;

dbopMHUpOBaHUE YMEHHI MTPUMEHATh TEOPETUUCCKUE 3HAHUS I O0BSICHEHUS
bu3nueckux SIBICHUN B MPUPOJE W JUISI NPUHSTHS TPAKTUYSCKUX DEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PpEIICHUS pPa3W4YHBIX 3a7a4 C SIBHO 3aJIaHHOM
duznyeckoil MoneNbI0, 3a/1ad, MOJPa3yMEBAIOIIMX CAMOCTOATEIHHOE CO3/IaHue
dbu3nueckoil MOJeNH, aJeKBaTHOW YCJIOBHSIM 3ajladyd, B TOM YHCIE 3a/a4
WHKEHEPHOIO XapaKTepa;

MOHMMaHUEe (U3NYECKMX OCHOB M TPUHIIUIIOB JEHCTBUS TEXHUYCCKUX
YCTPONCTB U TEXHOJOTUUYECKHUX MTPOIIECCOB, UX BIMSHUS HA OKPYKAIOITYIO CPEIY;

OBJIAJICHUE METOJIaMUA CaMOCTOSITEIHPHOTO TUIAHUPOBAHMSI W TPOBEACHUS
bu3MUeCKMX OKCIEPUMEHTOB, aHalIW3a W HHTEpHpeTanuu  uH)opmaiuu,
ornpeereHus JOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJIbTarta;

CO37aHUE YCJOBHH Il Pa3BUTHUS yYMEHUH MPOEKTHO-MCCIIEIOBATEILCKOM,
TBOPYECKOU EATEIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATBHOU ACITEIBPHOCTH, CBI3aHHON
¢ GUBHKOIA.

B coorBerctBun ¢ tpeboBanmsimu DOI'OC COO yriayOnéHHBI ypOBEHBb
u3yueHus: yueOHoro nmnpenMera «®dus3ukay Ha YpOBHE CpeaHEro OOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYaloMMHUCS, [UIAHUPYIOIIMMHU TPOJOJKEHUE
00pa3oBaHMs MO CHEUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MPOQUIIS.

Ha u3yuenne duszuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoauTcst 340 yacoB: B 10 kmacce — 170 gacoB (5 yacoB B HENEIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipenmaraemerii B mporpamMme 1O (QU3NKE TMepeyueHb JabOpaTOpPHBIX U
MPAKTUYECKUX palbOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelacT BBIOOD
pOBeNeHUsT JTA0OPATOPHBIX pPabOT U OMBITOB € YYETOM MHIUBHUAYaTbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTOA MO3HAHUS NPUPOIBI.

®duszuka — pyHIaMeHTalnbHasg HayKa o npupoje. HayuHsiii MeTo mo3HaHus U
METO/IbI UCCIICIOBaHUS (PU3UUECKUX SIBICHUM.

DOKCIEpUMEHT W TEOpHsl B MpoIriecce MOo3HaHus mpuponabl. Habmomenue u
IKCIIEPUMEHT B (hU3UKE.

CriocoObl  m3MepeHust (U3MUECKMX BEJIMYMH (AaHAJOroBble U LU(POBBIC
U3MEPUTEbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBBIC CUCTEMBI).

[TorpemHocT  u3MepeHuid  (U3MYECKUX  BeJIWYMH  (a0contoTHass o
OTHOCHUTEIIbHASA).

MopenupoBanue (pU3NYECKUX SBIICHUNM W MPOILIECCOB (MaTepuabHas TOYKA,
abCoMIOTHO TBEPAOE TENO, HAealbHAs >KUAKOCTb, HJACANbHBIA Ta3, TOYECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, rpaHULBl €ro NPUMEHUMOCTU. Du3nueckas
TEeOpHsl.

Pons u Mecrto ¢usuku B (GOpPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenue cuiibl TOKa M HANPSOKEHUS B 1€MW TMOCTOSHHOTO TOKa MpU
MOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ mu(ppoBo nabopartopueit o ¢usuke. [Ipumepsr u3mepeHus
(bu3HYEeCKUX BEJIIMYUH TP MOMOIIM KOMITBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JBUKEHHSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 MPOECKIIMU Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) W
YCKOPEHUE MaTepUaJbHOW TOUYKH, UX MPOEKIUMHU HAa OCH CUCTEMbl KOOPJHHAT.
CrnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHEUHOE JBUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTEPUAIbLHON TOUKU OT BPEMEHHU U UX
rpaduKy.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro mnaaeHus. JIBuxeHue Tena,
OpOIIEHHOT0 TOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHUSI MaTepUaIbHON TOUKU OT BPEMEHU U UX TPAPUKH.



KpuBosmHenHoe  nBWKeHWE. J[BMKEHHE  MaTepUallbHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHas CKopocTh. llepuon m wactora oOpaieHus.
[lenTpocTpemuTeabHoe (HOPMaIbHOE), KacaTelbHOE (TAHT€HLIUAIBLHOE) U TMOJHOE
YCKOpPEHHUE MaTEPUATbHOU TOUKH.

TexHuueckrue YCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIIUIOMETD,
JNBWKECHUE CHApsIOB, LENHbIE, MIECTEpEHYATBIE W PEMEHHBIE NEpEeAayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopenb cucTteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBUKEHUS.

CriocoObI MCClIeTIOBAaHUS IBUKEHUN.

Mnnroctpanyst npenesbHoro nepexoia 1 UsMEpeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue IBUKEHUMN C UCIIOJIb30BAaHUEM MEXaHU3MOB.

[TameHue Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOMIEHHOrO MOJ YIJIOM K TOPHU3OHTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHuEe yIIIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHME TyTEW, TPACKTOPUN, CKOPOCTEH IBMXKEHHUS OJIHOTO U TOTO XK€
TeJla B pa3HbIX CUCTEMAaX OTCUYETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3yueHre HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEIECHUS] MTHOBEHHOM
CKOpOCTH.

N3mepenne ycKOpeHus IpU NPSIMOJIMHENHOM PABHOYCKOPEHHOM JIBHKECHHUH
10 HAKJIOHHOM TIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPH PAaBHOYCKOPEHHOM
JBH)KCHUU.

HU3mepenue  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHJIOBaHO
UCTIOJIb30BaHUE IUPPOBOI Taboparopun).

W3yyenue nABWXKEHHS Tena, OpOIIEHHOTOo Topu3oHTainbHO. [IpoBepka
TUIOTE3bl O MPSAMOK NPONOPUHOHAIBHOW 3aBUCUMOCTH MEXKIY HAIbHOCTBIO
IIOJIETA U HAYAJIbHOM CKOPOCTHIO TENA.

MN3yueHne IBHKEHHUS Tella IO OKPYKHOCTHM C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH NEpHUoAa OOpallleHUss KOHUYECKOr0 MasiTHUKa
OT €r0 NapaMeTpOB.

Tema 2. lunamuxa.



[lepBbiii 3akoH HprotoHa. HMuepumanbsHbeie cucteMsl oTcuéra. IIpmHnmn
oTHocuTenpHOCTH ['anmunes. HenHepuumanbHbele CUCTEMBI OTCUETa (ONpENEIEHUE,
MIPUMEDBHI).

Macca Tena. Cuna. [IpuHIun cynepno3uiuu Cull.

Bropoii 3akoH HbproTOHA 111 MaTepUaIbHON TOYKH.

Tperuit 3axkoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOM MaccChl.

Cuna TAXKeCTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAaJEHHUS OT BBICOTHI
HaJ T[IOBEPXHOCTBHIO IUIAHETBI M OT Treorpaduueckoil mupotel. [[BukeHue
HeOECHBIX TeJ U UX cIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tenma, nBuXKyiierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TpEHUS CKOJBXEHUS M CUJIa TPEHUSA
nokos. Koadpduuument tpenus. Cuna CONpOTHBICHUS MPH [BWKEHUU Tela B
KUJKOCTH WJIN rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHHUS.

Hasnenue. I'mapocratuueckoe nasinenue. Cuna Apxumena.

TexHu4yeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MNPOLECCHI: MOAIIMITHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habnronenue ABuXKeHUS Tell B MHEPLUAIbHBIX U HEMHEPLHUAIbHBIX CUCTEMAaX
OTCYETA.

IIpuHIUIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLIUAIILHON CUCTEMBI OTCYETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPWIOKEHHBIX K Tely CHI C
IIPOU3BEJACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO chJil, BOSHUKAIOUIUX B PE3YJIbTATE B3aUMOCHCTBUS TEI.

N3Mepenune Macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOAbEME U NAJCHUU.

[leHTpoOEeKHBIE MEXaHU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npaxmuKym.

W3mepenne paBHOJEHCTBYIOMIEH CUJI TP JABMKCHUHN OpyCKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUs Opycka IO
HAKJIOHHOH IIJIOCKOCTH HA 33JJaHHOE PAaCCTOSTHUE OT €ro MAcCCHI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3siie, OT uX Jehopmaruu.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JErkuit OJIOK.

N3mepenue koddduiiieHTa TPEHUs MO BEJIUYMHE YIJIOBOro KoddduimeHta
3aBUCUMOCTH Fp(N).

HccnenoBanne nBrxeHHs: OpycKa MO HAKIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
Kod(ppUIIUEHTOM TpEHHUS.

W3yueHne nBUKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpHoe Tenmo. IlocTymarenbHOe W BpallaTelIbHOE JIBHKCHHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaimieHus. [liedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeENA.

VYcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PAaBHOBECHE.

TexHuueckne yCTPOMCTBA M TEXHOJIOTHUYECKUE IPOLECCH: KPOHIITEHH,
CTPOUTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKIHUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

HccnenoBanne yCJIOBHM paBHOBECHS TBEPAOTO Tela, HMEIOUIErO OCh
BpaLIEHUS.

KoHcTpynpoBaHne KPOHIITEWHOB U PACYET CHII yIPYTOCTH.

N3ydyenne ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOLIErO IJIOMIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

NMiynbc MaTepuanbHON TOUYKH, CUCTEMBI MaTEpUaIbHbIX ToueK. L{eHTp mMacc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NMnynbc CHITBI 1 N3MEHEHHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBMXKEHUE.

MoMeHT umnynbca MarepuanbHOM TOuYku. [IpencraBiieHMe O COXpaHEHUH
MOMEHTa UMITYJIbCA B IEHTPAIBHBIX MOJISX.

PaGota cunpl HA MaJioM W Ha KOHEYHOM TiepeMmernneHuu. | paduueckoe
IPEICTaBIICHUE PAOOTHI CHIIBI.

MomHOCTb CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOYkU. Teopema 00 H3MEHEHUHU
KMHETUYECKOW JHEPIUU MaTEpUaIbHON TOUKH.



[loTeHnnanbHBIE W HENOTEHUMANBHbIC CHIBL. lloTeHnmanpHas sHeprus.
[ToTenmnuanbHas sHeprust ynpyro nedopmMupoBaHHOU NpyKuHbI. [loTeHImanpHas
DHEPrus TeJla B OJHOPOJHOM TIpaBUTALMOHHOM Iose. IloTeHuumansHas >HEprus
TeJa B TPABUTALIMOHHOM T0JI€ OJIHOPOJHOTO IIapa (BHYTpH U BHe miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHYECKast CKOPOCTb.

CBs3p  pabOThl HEMOTEHIUAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4YEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKON IHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHue bepHynnu i WACATbHOM XKUAKOCTM KaK CJEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTHH.

TexHu4yeckue yCTpOMCTBAa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBHIKECHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJNET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

M3MmepeHre MOITHOCTH CHJIBI.

M3MeHeHne 3Hepruu Tella Mpu COBEPLIEHUU PAOOTHI.

B3auMmHbIe IIpeBpalieHus] KUHETUYECKONM M NOTEHLMAJIbHOW DHEPrUi IIpU
JNEMCTBUU Ha TEJIO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEpruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxkcnepumenm, nabopamopruie padomul, npaKmuKym.

N3mepenue nMmiysibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWIISI W MOIIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccnenoBanye COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOICHCTBHM.

N3mepenne KUHETUYECKOM SJHEPTUH TEJIA [0 TOPMO3HOMY MYTH.

CpaBHEHHE M3MEHEHUS! TOTEHIIMAJILHON 3HEPrUU MPYKUHBI ¢ PAOOTOM CHJIBI
TPEHUS.

Omnpenenenne paOOTbl CHIIBI TPEHUS IPHU JBUKEHUU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Pasznes 3. MouekyasipHas pu3MKa 1 TEPMOAUHAMMKA.

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopuu.

OCHOBHbBIE TMOJOXKEHUSI MOJIEKYIsipHO-KHHeTHUeckol Teopun (MKT), wux
onbiITHOe oOocHoBaHue. Juddys3us. bpoyHoBckoe nBuxkeHHe. XapakTep
JBWKEHUS M B3aMMOJCHCTBUS YACTHUI BelleCcTBA. Monenn CTpOEHHsS TIa3oB,
KUIKOCTEH U TBEPABIX TE€N U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pasmepsl Mosekyn (aromoB). KoimuecTBo BemiecTsa.
[Toctosinaast ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ m3Mepenus. I[llkama
temneparyp Llenbcus.

Mopenbs UeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU: YACTHULBI
ras3a JIBM)KYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3zoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temriepatypa (mkana remneparyp KenbBuna). 3akon Jlanbrona. M3ompornecchl B
UJeaIbHOM Tra3e ¢ I[IOCTOSIHHbIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IPEICTAaBICHUE U30IIPOLIECCOB: U30TEPMA, U30X0Pa, 300apa.

CBsi3b  MeXIy JaBJIE€HUEM M CpeAHEHd  KUHETUYECKOW  JHepruei
IOCTYIIATEJIBbHOTO TEIUIOBOTO JBHJKEHHSI MOJIEKYJI HJIEAJBHOIO ras3a (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KMHETUUYECKON TEOPUH HI€aTbHOTO T'a3a).

CBs13b a0COJIIOTHOM TEMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpPEIHEM
KMHETUYECKOW DHEPrUeH MOCTYyNaTEIbHOIO TEIUIOBOIO IBMKEHUS €€ YACTHIL.

TexHu4yeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mopenu 1BUXKEHNs YaCTHL] BEIIECTBA.

Monenb OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpoOyHOBCKOTO JIBHYKEHUSI.

Juddys3ust sxuakocTei.

Mogaens onbita llTepHa.

[IpuTsykeHre MOJIEKY!I.

Mogenu KpuCTaIIM4eCKUX PEETOK.

Habnronenue u ncciaeioBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

HccnenoBanne 1mpolecca YCTaHOBIIEHMS TEIUIOBOIO PABHOBECUS IPH
TEIJI000MEHE MEXKTY TOPSUYE U XOJIOAHOU BOJOM.

W3yyeHne H30TEpMUYECKOrO Ipolecca (PEKOMEHJOBAHO HCIOJIb30BAaHUE
1udpoBoii 1abopatopun).

N3yuyenune n30XOpHOro mnporecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHENMIHUX YCJIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMbl. BHelHne U BHyTpeHHUE napaMeTpsl. Ilapamerpsl
TEPMOJUHAMHUYECKON CHUCTEMBI KaK CPEIHHME 3HAYCHHsI BEIWYUH, ONMHUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepmoauHamukud. CaMONpoOW3BOJbHAS — pellaKcanus
TEPMOJNHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wuaeanbHOr0 ra3a B TEPMOJMHAMUKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KiianeiipoHa u BbIpaXEHUE JIsI BHYTPEHHEH JHEPTHH.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENIN: HHU3KAasl KOHUEHTpALWs YacTHUL, BBICOKHE
TEMIIEPATypbl. BeIpakeHue [uisi BHYTPEHHEW DHEPTUU OJHOATOMHOTO MIEAIbHOIO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE TTPOLIECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMuKe. Boruucnenue padboTel 1o rpaguky
npouecca Ha pV-auarpaMmme.

Teronepenaua  kak  cnoco0 — W3MEHEHWST  BHYTPEHHEW  DHEpPruu
TEPMOJAMHAMMUYECKONH  cucTeMbl 0e3 coBepuieHus pabotel.  KouBekius,
TEIJIONPOBOIHOCTb, U3TyUYCHHE.

KonnuectBo Ttemnorel. TennoéMkocTh Tena. YaelbHas W MOJISIpHas
TEINIOEMKOCTH BENIECTBA. YpaBHeHHMe Maliepa. YaenbHas TeEIIoTa CropaHus
tornuBa. Pacuér konuuecTBa TemiuoThl mnpu Temonepenade. I[lonstue 00
annabaTHOM Tpolecce.

[lepBblli 3aKOH TepMOAMHAMHMKU. BHyTpeHHsAss osHeprus. KosmuectBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  HHEpruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoil 3ak0OH TEpMOJMHAMHMKH JUIsI PABHOBECHBIX ITPOLECCOB: 4Yepes
3aIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT
eAMHCTBEHHAs aguabarta. AOCOIIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOAMHAMUKH JUII  HEPAaBHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO IEpeaTh TEIIOTY OT O0Jiee X0JIOAHOro Teia K 6ojiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpaTumocTh NpUpOIHBIX MPOIIECCOB.

[Tpuniumnel gercTBus TeraoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KII/. Hukn Kapno.

DKOJOTUYECKUE ACIIEKThl MCIIOJb30BAHUS TEIUIOBBIX JBUraTeieu. TeroBoe
3arpsA3HEHHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: XOJIOAUIbHUK,
KOHJUIMOHEp, NMU3ENbHBIA W KapOIOpaTOpHBIA ABUTATeNd, MHapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3alUs «TEIJIOBBIX» OTXOJOB C
UCTIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHMYECKOTO TOILIINBA IS
BBIPA0OTKH «TEIIOBOI» U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHune Temneparypsl pu aainadaTuyeckoM pacIiIupEeHUN.

Bo3sngymnoe orauso.

CpaBHEHUE yEIBbHBIX TEINIOEMKOCTEN BELIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUH.

HccnenoBanne anunabaTHOTO Iporiecca.

KoMnbroTepHble MOJIENHN TEMIOBBIX IBUTATENIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanne anunabaTHOTO Iporiecca.

N3yueHne B3aMMOCBSA3M JHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TeMIEPaTypbl KUNIEHUS KUJKOCTEH.

Tema 3. Acpecammniie cocmoanua eeuyecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u KoHacHcanusg. McmapeHue W KumneHue. Y IeiabHas
TEIJI0Ta MapooOpa3oBaHUs.

HacellieHHbIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTHU W JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, NX HE3aBUCUMOCTD
0T 00BhEMa HACKHIIMIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KATICHUS OT JaBICHUS
B JKMJIKOCTH.

BnaxxnocTs Bo3yxa. AGCOIIOTHASI U OTHOCUTEIIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tesna. AHU30TPONUS CBOMCTB
kpuctauioB. [lmaBneHne W Kpuctaimuszauus. YJIelbHAsg TEIJIOTa IUIABJICHUS.
CyOnumarnus.

Hedopmanuu TBEpOrO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XUIAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JTUHEHHOE
pacmmpenre. AHTAPMOHU3M TETUIOBBIX KOJICOAHWI YaCTHI] BEMIECTBA KaK MIPHUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B (Pa3oBbIX MEPEXoaax.

VYpaBHeHue TerioBoro OajgaHca.

[ToBepxHocTHOE HaTsKeHHE. KOA(DPUIMEHT MOBEPXHOCTHOTO HATSXKEHHS.
Kanunnsipusie saBnenus. /J[aBaeHne noa UCKPUBIEHHONW MMOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTaJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue. Kunenve npu noHW>KEHHOM J1aBJICHUU.

N3Mepenue Cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH ¢ MBUTBHBIMU TNIEHKAMH.

CmaunBaHue.



KanunnsipHsie siBICHUS.

Moenn HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MepEeHHUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunel nepopmanuii.

Habnronenue mansix nedopmariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCIaPEHUS KUJIKOCTEM.

HN3mepenne yaenbHOU TEIJIOTHI IUIABJICHUS JIbA.

M3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

H3mepenne abCOMIOTHOM BIIAKHOCTH BO3JyXa W OILIEHKAa MacChl MapoB B
IIOMELIECHUH.

N3mepenue kodppuimenTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenne moaynst FOHra.

HccnenoBanne 3aBUCUMOCTH JAeQopMaiii  pPe3UHOBOrO  oOpas3ma ot
IIPUJIOKEHHOU K HEMY CHUJIBI.

Paznen 4. JaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe none.

OneKTpu3aums Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apsa. /IBa Buaa
INEKTPUYECKUX 3apsfaoB. [IpOBOAHWKHM, JUAIEKTPUKU W MHOJYNPOBOJHUKH.
DJIeMEHTapHBIN  3JIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUs SIECKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KylioHa.

Diektpuueckoe nojie. Ero gericreue Ha 3JIEKTPUYECKHUE 3APSIIbL.

Hampsok€aHocth  anmekTpuueckoro  moiyig.  [IpoOuwiid  3apsn.  Jlunum
HANPsHKEHHOCTH 3JIEKTPUUECKOro NoJis. OHOPOAHOE AIEKTPUYECKOE TOJIE.

[loTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTh MOTEHIMANOB H
HanpsbkeHue. [loTeHnumanbHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHnMaN AMEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSIKEHHOCTH IIOJISA U PA3HOCTHU
NOTEHUUAJIOB [JI1 3JIEKTPOCTATUYECKOrO0 ToJig (KaKk OJHOPOJHOTO, TaK U
HEOJIHOPOJIHOTO).

[IpyHIMT CYyNIEPIIO3ULNN SIEKTPUUECKUX TIOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMepHO 3apsbkeHHOUM cdepnl. [lose
PaBHOMEPHO 3apsHKEHHOT0 1Mo 00bEMy Iapa. Ilose paBHOMEpPHO 3apsKEHHOU
OecKkOHeUYHOW TUIOCKOCTU. KapTuHBl JMHUN HANpsHXKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIUAIbHBIX TTOBEPXHOCTEM.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSIOB.

JnamexTpuku B AIEKTPOCTATUYECKOM oJIe. Jsnexrpryeckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konzencarop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHUE KOHIeHCaTOpoB. [locnenoBaTrenpsHOe cCOeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHJAEHCAaTopa.

JIBr>KeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM IIOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Hemoncmpauuu.

YCTpOUCTBO U MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTpUUECKOE MOJIE 3aPSAKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpoctatudeckoro reneparopa (Bau ne ['paada).

[IpOBOTHUKH B AIEKTPUYECKOM ITOJIE.

DnekTpocTraTuueckas 3aluTa.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA IOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUAJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus dJIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOopa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OneHkKa cui B3auMOJENCTBUS 3apSyKEHHBIX TEII.

HaGnronenue npeBpallieHus 3HEPrUu 3apsSyKEHHOTO KOHJEHCATOpa B SHEPTIUIO
V3JIy4YCHUS CBETOANO/A.

N3ydyenne npoTeKkaHus TOKa B LIENHN, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MIOTEHLUAJIOB (HampsKEHUs ) npu
IIOCJIEIOBATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmosanubwlil I1eKMpUecKuil Mok.

Cuiia Toka. IIocTOAHHBIN TOK.

VYcnoBus CynieCTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKH
toka. Hanpsokenue U u O1C €.

3akoH Oma i1 y4acTKa Lenu.

DIEeKTpUIECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOHIAJAN IONEPEYHOTO CEYECHUS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE NPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpudeckux 1eneit. [Ipasmna Kupxroda.



Pabora snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TertoBas MOILIHOCTb, BbLAEIse€Mas Ha
pe3ucrope.

OJIC um BHYTpEHHEE COIPOTHUBICHUME HCTOYHMKA TOKa. 3akoH Oma 14
MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOM Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonzeHncaTop B ienu nOCTOSIHHOTO TOKA.

TexHu4yeckre yCTpOCTBA M TEXHOJOTHYECKHME IIPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOU IHEPTUU.

Hemoncmpauuu.

W3mepeHne cuiibl TOKA U HaIIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa OT HANPSDKEHHs I PE3UCTOpa,
JIaMITbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh COIMPOTUBIICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIAIN TTOTIEPEYHOI0 CEUYEHMS M MaTepHraa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT COITPOTHUBIICHUSI IPU MIOCTOSTHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne DJIC. KopoTkoe 3amMbIkaHHE TAIIBBAHUYECKOTO 2JIEMEHTA
Y OIIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

CriocoObl coeTMHEeHNs UCTOYHUKOB Toka, DJ1C GaTtapeii.

HccnenoBanue pa3sHOCTH MOTEHIMAIOB MEXIY IOJIFOCAMU MCTOYHHMKA TOKA
OT CWJIbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HccenenoBanne cMENIAaHHOTO COEMHEHMS PE3UCTOPOB.

N3mepenne yaenbHOoro COnpoTUBIIEHUS IIPOBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTU CHJIbI TOKA OT HANpPSDKEHUS U JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npejesia u3MepeHus amnepmerpa (BoJabTMEeTpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

Hccnenosanue 3aBucuMoctd DJ[C ragpBaHMYECKOrO 3JEMEHTA OT BPEMEHU
IIPpU KOPOTKOM 3aMbIKaHHH.

HccenenoBanne pazHOCTU MOTEHIMAIOB MEXAY MOJIOCAMUA MCTOYHHUKA TOKA
OT CWJIBI TOKA B LIEIH.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTHA MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

OJIEKTpUYECKass MPOBOAUMMOCTh  PA3JUYHBIX  BELIECTB.  JJIEKTPOHHAA
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTbH COINPOTHBIICHHS METAJJIOB OT
TemIiiepaTypbl. CBEpXIPOBOAUMOCTb.



DJIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u IIPUMECHAs IIPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—n-nepexojia. [onynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLAALIMS.
DnekTponus. 3akoHbl Dapanes 11 AAEKTPOIIN3a.

DJIEKTpUYECKUM TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsaa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3psaaa. Monnus. [Lnazma.

TexHuyeckre ycCTpoWCTBA U NPAKTUYECKOE IMPUMEHEHHUE: Tra3opa3psiaHble
JaMIbl, 3JIEKTPOHHO-NTyuyeBass TpyOKa, MOJyIPOBOJHUKOBBIE TPUOOPHL: TUOM,
TpPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajlbBaHUKA, paPUHUPOBAHUE MEMH,
BBIIIJIABKA AJTIOMUHUS, 3JIEKTPOHHAsI MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOITUTOB.

3akoHsb! ekTposnsa Papazes.

HckpoBou pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSSI TPOBOJAUMOCTD IHOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HaOnronenue sextpoiinsa.

W3mepenue 3apsiaa OTHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBIIEHUS ~ TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DU3NYCeCKUI TPAKTUKYM.

CriocoObl n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAATUYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIMYMH.
OneHka rpaHmil MOrperHOCTeN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
bu3nuecKkuX BEJIUMYHMH, NPOBEpPKA MPEMJIOKEHHBIX TUnore3 (BbIOOp H3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pasleiax «YUYEHHYECKHH  OIKCIEPUMEHT,
JabopaTopHbIe pabOThI, TPAKTUKYM).

Me:xxnpeaMeTHbIE CBSI3H.

Wzyuenne «kypca ¢usuku yrayonéanoro ypoBHs B 10  kiacce
OCYILIECTBIISIETCA C YYETOM COAEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTE€MaTUKH, OMOJIOTMH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mescnpeomemmnsie nonamus, C6A3aHHbBIE C USYUEHUEM MEMOO006 HAYUHO20
nO3HaHuA: SIBICHUE, HAy4YHBIM (akT, TUmores3a, (Ppuanyeckas BEIMYMHA, 3aKOH,



TEOpUsi, HAOJIIOJICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENlb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENbHBIE TPHOOPHI, ITUppoBas JadbopaTopusi.

Mamemamuka: pelieHUEe CHUCTEMbl ypaBHeHWH. JIuHeiHas QyHKIus,
napabona, runepbona, ux rpapuku u cBoiictBa. TpuroHomerpuyeckue QpyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTophs! 1 X MPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHHUE BEKTOPOB.

buonozusa: mexannueckoe JABUKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAloUIEH Cpelbl,
yTUIU3alUsl OWOOPTraHMYECKOTO TOIUIMBA JUISi BBIPAOOTKH «TEIUIOBOW» H
AIIEKTPOIHEPT UM, MIOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIC SIBICHUS B IPUPOJIE,
AIEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: HUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBa, MOJISIpHAs Macca, IMOJIy4YeHHE HaHOMATEPHaJIOB, TEIIOBbIE
CBOMCTBA TBEPJBIX TEJ, KUIKOCTEH U Ta30B, KUIKUE KPUCTAIIIBI, dJIEKTPUUECCKUE
CBOMCTBA METAJIOB, SJIEKTPOJIUTHYECKAS TUCCOLMAIINS, TaJbBAaHUKA, JIICKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpua: BnaxxHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4ET CYXOro U IKUJKOTO TPEHUS B TEXHUKE, CTaTUYECKHE KOHCTPYKIIHUU
(KpOHIITEIH, pemeéTyaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHUKE (FMPOCKON, BOJOMET W APYTUE), IBUTATENIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB,
ra3opaspsAHbIC JaMIIbl, TOJIYIPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoguHaMuKa.

Tema 4. Macnummnoe no.e.

B3auMogelicTBHE TOCTOSIHHBIX MAarHMTOB W MNPOBOAHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarauTHOM uHAYKUMH. I[IpuHomMn cynepro3uuuu
MArHUTHBIX NOJIEH. JINHUM MarHUTHOW WHIYKIIHH.

MarnutHoe 1oJie MPOBOJHUKA C TOKOM (TIPSMOI0 MPOBOJAHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cnita AMmnepa, €€ HanpaBJIE€HUE U MOYJIb.

Cuina Jlopenna, e€ HanpaBjieHUE U MOJYJIb. [[BUKEHHE 3apsiKEHHOW YacTHUIIbI
B OJTHOPOJITHOM MarHuTHOM MoJje. Pa6oTa cuisl Jlopenna.

MarnauTHoe 11ose B BeuiectBe. DeppoOMarHeTuKy, napa- u JUaMarHeTHKH.



TexHuueckue YCTpOﬁCTBa U TCXHOJOIMYCCKHC IPOLCCChI: IPUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TEeCTEP-MYJIbTUMETD,
AIEKTPOABUTATEh SIKOOH, YCKOPHUTEH dJIEMEHTaPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuna  nuHWMA  MHAYKOMM ~ MarHATHOIO — IOJISL  IOJIOCOBOTO  H
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kaptuna JIMHMI MarHUTHOM MHIYKIUH TI0JIsL NIMHHOTO IPSIMOTO ITPOBOAHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopenictere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habnronenue nBUKEHUS IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHUMO NEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTOANEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

HccenenoBanre MarHuTHOTO I10JIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB PeppOMarHeTUKOB.

HccnenoBanne 1eMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHIIBI TOKA.

OmnpeneneHne MarHUTHOW MHIYKIIMHA Ha OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBiieHuEe DJIEKTPOMArHUTHOM MHAYKUMH. IlOTOK BexkTOopa MarHUTHOM
uHaykmuu. OJIC mHayknmu. 3akOH JJIEKTpOMAarHMTHOM MHAaykiuu Papanes.
Buxpesoe anekrpuueckoe nozie. Toku Oyxo.

S/1C mHAYKUMU B NPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOUMHIYKIUU.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCH: MHAYKLIMOHHAA
IIe4Yb, COJICHOMU/, 3aIIUTa OT JIEKTPU3ALMU TEJl IPU ABMKEHUH B MAarHUTHOM I10JIE
3eMIIH.

Hemoncmpayuu.

HaGntonenue siBiaeHUs 3JIEKTPOMAarHUTHOM UH]TyKLIUH.

HccnenoBanne 3aBucumoct OJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MarHuTHOIO IMOTOKa.



[IpaBuiio Jlenna.

[TameHne MarauTa B aJlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHAYKIHUU.

HccnenoBanne 3aBucumoctd I/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHUJIBI TOKA B IETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Onpenenenne MHIYKIMU BUXPEBOIO MATHUTHOTO TIOJIA.

HccnenoBanue siBIEHUSI CAMOUHTYKIIUH.

COopka MOJIeu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHast cucrema. CBOOOIHBIE KOJICOAHUS.

["apmonnueckue kosnebanusi. Kunemarndeckoe M JTUHAMUYECKOE OIUCAHUE.
DHEpreTUuecKoe ONMHMCAHKME (3aKOH COXPAHEHMS] MEXaHUYECKON sHepruu). BriBoa
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJEOaHU M3 UX IHEPTreTUYECKOTO U
KMHEMATUYECKOTO OITUCAHUS.

Ammumntyna u ¢daza kosjebanuid. CBs3b aMIUTUTYAbl KOJIEOAHUM HMCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m dacrora koneOanwmii. [lepwom mambix CBOOOIHBIX KoJieOaHUM
MaTeMaTU4ecKoro MastHuka. llepuoa cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasTHHUKA.

[Tonsitue o 3aryxatouux kosneOanusx. BeiHyx)aeHHble KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BnusgHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KpPHBOW.
ABTOKONIEOaHUSI.

TexHU4YecKre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECChl: METPOHOM, Yachl,
Kauesu, My3bIKaJIbHble HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0Jie0aTeIbHOTO IBUKEHUS.

HabGmronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOaHUH Tpy3a HA HUTH OT
aMILTUTYBI.

HccnenoBanue 3aTyXxaromux KojaeOaHuidi U 3aBUCUMOCTH TIEpro/ia CBOOOTHBIX
KOJI€0aHHUI OT COMPOTUBIICHUS.

Hccnenoanue kojieOaHUM TIpy3a Ha MACCHUBHOM MpYXHHE C LEJbIO
dbopMupoBaHUs MPEACTABICHHUHN 00 MACATbHON MOIENH IPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHMs PHEPTUU MPU KOJCOAHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUM.

Habntonenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOIO M IPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUXKEHHUSA TeJia B X0JI€ KoJieOaHUil Ha yIpyroM MojBece.

N3ydeHne NBUKEHUS HUTSHOTO MAasITHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaOINX KOJIEOaHUM.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Tema 2. InekmpomazHumnuple Konedanus.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJieOaHUSI B
uJealbHOM Koiie0aTenbHOM KOHType. ®Popmyna Tomcona. CBs3b aMILUIATYAbI
3apsia KOHJEHcaTopa ¢ aMIUIUTYA0M CHIIbI TOKa B KOJIe0aTEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UI€aIbHOM KOJIe0aTeIbHOM KOHTYPE.

3aTtyxaronue AJIIEKTPOMArHUTHBIE KoJIeOaHusl. BriHyX1€HHbBIE
3JIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemenHblii TOK. MOIIHOCTE NEPEMEHHOIO TOKAa. AMIUIMTYAHOE H
JeHCTByIOIIEE 3HAUEHHWE CHUJIBI TOKAa W HANpsOHKEHWs MpH pa3indHoil dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHMU.

CuHycOnJIanbHbId NEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENH CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Uneanbusiii  Tpancopmatop. IlpomsBonctBo, mepegada u moTpebiaeHue
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU IMpU NPOU3BOACTBE INIEKTpodHEprun. KymnpTypa
VCIIOJIb30BaHUS YJIEKTPOIHEPTUM B IOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA M TEXHOJOTHUYECKHUE IPOLIECCHL: DIIEKTPUUYECKUU
3BOHOK, I'€HEPATOP IEPEMEHHOT0 TOKA, JUHUHU DJIEKTpOIIepeay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

3aBHCHUMOCTb 4aCTOTHI CBOOOIHBIX KOJICOAHUH OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcuuuiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIeOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO FEHEPATOPA.

BbIHYyX/1€HHbIE CUHYCOUIaIbHBIE KOJIEOaHUSI.

Pesucrop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOP B LENHU IEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocienoBaTeNbHOM COEIMHEHWU PE3UCTOPA, KaTyLIKH
VHIYKTUBHOCTH Y KOHJIEHCATOPA.

Y CeTpoiicTBO M IPUHITUN ACUCTBUS TpaHchopmaTopa.



Mopens TMHUYM NEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomuol, npaKmuKym.

N3yuenue Tpancpopmaropa.

HccnenoBanre nepeMeHHOro TOKa 4Yepe3 MOCHIeNO0BAaTENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMazHUNIHbLE 60JIHbI.

MexaHuueckue BOJHBI, YCJIOBHS HUX pacnpoctpaHenus. llomepeunbie u
IpOoJOoJIbHBIE BOJHBL. llepron, CKOpoCTh pacnpocTpaHEHUsT W JJIMHA BOJHBI
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpa)KeHHe, MpejoMJIeHHe, MHTephepeHUUs U
nudpaxiys.

3Byk. CxopocTb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMmHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOU BOJIHE.

CpoiicTBa  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHWE,  IIPEIIOMIICHUE,
noJispu3anys, uuTepdepeHuns u qudpakuus.

[Ikana 351€eKTpOMarHUTHHIX BOJIH. [I[puMeHeHHe 3JIeKTpOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUAEHUA. Paguonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEJIbI.

TexHHuecKrue YCTPOHMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeIEeBU30p, aHTeHHa, Ternedon, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHIIMHE.

Hemoncmpayuu.

OOpazoBaHu€E U paCIpPOCTPAHEHUE MTONEPEUYHBIX U ITPOIOJIbHBIX BOJIH.

Koneobmromeecs Te10 Kak MCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHU.

Habmronenue oTpakeHus U MPeIoMIICHHUS] MEXaHUUECKHUX BOJIH.

Habutonenue nnrepdepeHuny u AMppakiiuiy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBolicTBa yiIbTpa3ByKa U €ro NpuMEHEHHE.

HaOnronenue cBsi3u I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOH U
4acTOTON KoseOaHuM.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpa)keHHUE,
pesioMJIeHUE, Modaspu3anus, Audpakuus, MHTephepeHIus.

Oo6napyxeHue nHPPaKPaCHOTO U YIALTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuol, npaKmuKym.



N3ydyenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacupocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAsmMonHEHHOEe pacpOCTpaHEHUE CBETAa B OAHOPOAHOM cpene. JIyu csera.
ToYeUYHbBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHUi B
iockoM 3epkane. Chepudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHusi. OTHOCUTENIbHBIN MOKa3aTelb MpeaoMieHus. [IoCTOSHCTBO 4acTOThI
CBETA U COOTHOIICHWE JUIMH BOJH MNPHU IEPEXO0JEe MOHOXPOMATHYECKOTO CBETA
yepes rpa”ully pasjena AByX ONTUYECKUX CPel.

Xon nmydeit B mpusme. [ucnepcusi cBera. CiOXHBIN cocTaB 0eloro cBera.
IIBer.

[TonHoe BHyTpeHHEe OoTpa)keHue. [IpenenbHblii yroa mojiHOro BHYTPEHHETO
OTpaXXEHHS.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas JauH3a. DOOKyCcHOE
paccTosiHUE MW ONTHYEcKass cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTosiHUsl TOHKOM cepruyecKkol JMH3bI OT €€ T€OMETPUM M OTHOCUTEIBHOIO
MOKA3aTeNs MPEIOMIICHUS.

dopMyiia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1ABAEMOE JIMH30M.

XoJ nyda, MPOLIECANIETO JMH3Y I0J MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontudyecko ocu. IloctpoeHne wn300pakeHM TOUYKM W OTpe3ka NpsMON B
COOMPAIONTUX U PACCEUBAIONIUX JIMH33aX U UX CUCTEMAX.

OnTtuueckue npubopsl. Paspemaromas cocoOHOCTh. [1a3 kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuusi cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMOACHUS MAaKCUMYMOB M MHHUMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT [JIByX KOT€PEHTHBIX HCTOYHHMKOB. [Ipumepsl Knaccrueckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakmus cBera. JludpakimoHnHas pemérka. YCIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCMMYMOB T@pHU NAJ€HUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpPOWCTBA M TEXHOJOTMYECKUE ITPOLECCHI: OYKH, JIyIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN amnmnapar, MpOCBETIICHUE
ONTHUKH, BOJIOKOHHAS ONITHKA, TU(PPAKIIMOHHAS peIIETKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne npesioMIICHAs CBETA.

HabmroeHue noaHoro BHyTPEHHEro oTpaskeHusi. MoJiesb CBeToBo1a.

HccnenoBanne xoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKONApaJUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBONCTB U300paKEHUM B JTMH3AX.

Monenu MUKpOCKOMa, TEIECKOIIA.

Hab6monenne natepdepeHIny cBeTa.

Habmronenne 1BETOB TOHKUX TUIEHOK.

HaGmronenune nudpakiuu cBera.

N3ydenne AuppakmOHHON PEIIETKH.

Hab6mronenne nudpakiimoHHOTO CIIEKTpA.

HaGmroienue nucnepcuu cBera.

HaGnronenue nosnsipusanuu cBeTa.

[IpuMeHeHue NONSPOUIOB ISl N3YUYECHHS] MEXaHUUYECKUX HAIIPSIKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

N3mepenue nokasaresis npegoMiIeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BemlecTBa (Ha
IpPUMEPE KUIKUX JIUH3).

N3mepenne pOKyCHOro pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenune n300paxkeHusl B CUCTEME U3 IIOCKOIO 3epKaia U JTUH3bI.

[Tonmyuenue n3o0pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, uHTEpPEepeHny U MoJIsiprU3alii CBeTa.

M3ydeHne noysIpru3aliy CBETA, OTPAKEHHOTO OT IMIOBEPXHOCTH JUIJIEKTPUKA.

N3yuenue nunTepdepeHInm Ja3epHoro U3IyuyeHus Ha JIByX LIEIISX.

HabGmronenne nucnepcun.

Ha6nronenue u uccienoBanue AUGPaKImOHHOTO CIEKTpa.

N3mepenne niMHbl CBETOBOW BOJIHBI.

[Tomyuenue cnekTpa M3Iy4YEHHs] CBETOIMOMA MPU MOMOIIM AU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeUAJIBLHONM TEOPUU OTHOCUTEJIBHOCTH.

['paHnnbl  TPUMEHUMOCTM  KJacCcuyeckor  mexanuku.  [locrymarsl
CIIEIUAIBHOW TEOPUN OTHOCUTEIBHOCTH.

[IpocTpancTtBeHHO-BpemMeHHOM  uHTepBai. I[IpeoOpa3zoBanusi  Jlopenia.
VYcnoBue npuuMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE
BPEMEHH U COKPAIICHUE JJINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTHULIbl. DHEPTHUS
IIOKOS.



TexHu4YecKre YCTPOMCTBA M TEXHOJOTMYECKUE IMPOIECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.

VYyeHnueckuit IKCIepuMEHT, J1abopaTopHble PabOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W DHEPIUU  PEIATHUBUCTCKUX 4YacTUIl (O
doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTUL B MATHUTHOM I10JI€E).

Paznen 7. KBanTtoBas ¢usuka.

Tema 1. KopnyckyaapHno-6011H0601i 0yanusm.

PaBHOBecHOE TeroBoe HU3Iy4YeHHUE (M3IyueHUE aOCOJIOTHO YEPHOTO TeEla).
3akon cmemienna Buna. ' unore3a [linanka o kBaHTax.

@DoTOHBI. DHEPTUs U UMITYJILC (OTOHA.

®oroaddext. Onwite A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHeHHE
Oiinmreina s pororddexra. «Kpacnas rpanuma» pororddekra.

JlaBnenue cBerta (B YAaCTHOCTH, [aBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpakarollylo moBepxHocTh). OmbiTel 1. H.
Jlebenena.

Bonnosslie cBoricTBa yactuil. Bonnsl ne bponna. Jlnuna BonHbl ne bpoiis u
pasMepbl 00JacTH JIOKaJIM3alMU JBWXKYyIIeWcss dactuibl. KopmyckyspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOLIEHUS HEONPEAeIEHHOCTEM
[eitzenoOepra.

TexHuyeckre YCTpOHMCTBA M TEXHOJOTUYECKUE IPOLIECCHI: CHEKTPOMETP,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpavuu.

dotor(pdekT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeHTHETro (poTodddekra.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJAHUKOB — OT
OCBEILIEHHOCTH.

Ceeronmon.

Conneunas Oartapest.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHoBe uccienoBanus horodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJTBI TOKA YEPE3 CBETOMO] OT HAIIPSIAKEHUS.

Tema 2. @u3uxka amoma.

OnpITEl O KCCIENOBAHHMIO CTPOEHUsl aroMma. IlnaHerapHas Monenb aromMa
Pesepdopna.

[Moctynater bopa. M3nyuenue u nornomienne GOTOHOB MPHU MEPEXOAE aToOMa
C OHOTO YPOBHS DHEPIUH Ha APYTOU.



Buap! ciexktpoB. CiekTp ypOBHEN IJHEPTUM aTOMa BOAOPOAA.

CrnoHTaHHOE M BBIHYXKJICHHOE U3JlyueHue cBeTa. Jlazep.

TexHu4yeckne yCTpOHCTBAa M TEXHOJOTHMYECKUE MPOLECCHI: CIEKTPaIbHBINI
aHaiu3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu.

Mopens onbita Pesepdopna.

HaGmroienre TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUMKA HOHUZUPYIOIIUX YACTHLL.

OrnpenenieHue JIMHBI BOJHBI JTa3€PHOTO U3ITyUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

Habnronenue nuHeiyaToro CexTpa.

HccnenoBanne CriekTpa pa3peKe€HHOr0 aTOMApHOTO BOAOPOJA U U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEHMAPHHIX YACHUY,

Hyxnonnas monens siapa [eitsenOepra—MBanenko. 3apsa snpa. MaccoBoe
yucio sapa. U3oronsl.

PanuoaktuBHOCTh. Aunbda-pacnan. DIEKTPOHHBIM M TO3UTPOHHBIA OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH paJMOaKTUBHOIO pacraaa. PaauoakTUBHBIE HW30TONBI B IPHUPOJE.
CBOMCTBAa MOHM3HUPYIOUIETO M3JIy4eHHs. BiusHHE pagnOaKTUBHOCTHM HA >KUBBIC
opranusmbl. EctrecTBeHHbIN QoH uznydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccsl sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsbl. [Ipobnemsl
YIIPaBJISIEMOTO TEPMOSIAEPHOTO CHHTE3d. JKOJOTHMYECKHE aCHEKThl pPa3BUTHS
AIEPHOUN YHEPIETUKMU.

MeTtoapl perucTpanyu U UCCIAEA0BAHUS DIIEMEHTAPHBIX YACTHLI.

DyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenue o CrangaptHor Moenu. KBapk-ritooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CraHgapTHOW Mojenud. TéMHas marepuss U TEMHaA
DHEPrus.

EnuncTBO Qu3nyueckoit KapTUHBI MUPA.

TexHuueckne yCTpOUCTBAa U TEXHOJIOTHUYECKHUE MPOLIECCHI: TO3UMETP, KaMepa
Bunbcona, siaepHbIi  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAas ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM GoTOrpadusim).

HccnenoBanue paioakTUBHOTO (JOHA C UCIIOJIH30BAHUEM JJO3UMETPA.

W3yuenue norsomeHus 0eTa-4acTuIl aTlOMIUHAEM.

Pa3znen 8. DiaeMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Otansl pa3BuTUs acTpoHomun. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. [IpumMeHMMOCTh 3aKOHOB (U3UKH Ui OOBSCHEHHUS MPHUPOIbI
KOCMUYECKHX 00BEKTOB.

Meroael acTpOHOMHMYECKHX HccieqoBaHUM. (COBPEMEHHBIE ONTUYECKHE
TEJECKOIbI, PaJMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bupa 3Bé3gnoro neda. Co3Be3nusi, SipKU€ 3BE3MbI, MIAHETHI, UX BUAUMOE
JBH)KECHUE.

Conneynas cucrema.

Comnuue. ConmHeunasi akTUBHOCTb. MIcTouHuk 3Heprun CoHIA U 3BE3]I.

3BE3/1BI, X OCHOBHBIC XapaKTEPUCTUKH. J[MarpaMma «CIEKTpaIbHbIN KIacC —
CBETUMOCTbY». 3BE31bl TJABHOM IIOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETMUMOCTbY» Ul 3BE3J TJIABHOM ITOCIIENOBATEIBHOCTU. BHyTpeHHee cTpoeHue
3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BOIonMU CoJIHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsin Ilyte — Hama [Nanaktuka. Ilonoxxenne u nBuxenue CosHLIA B
[Nanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YUEpHBIE ABIPHI B sApax
TIAKTHUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.

Yuenuueckue navnooenus.

HaGmronenus 3BE3HOTO0 HEOA HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKESHUH JIJIsI ONPEeAETICHHs MOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus (CeBepHOro mnosiymiapus W sipKue
3BE3/BI.

HaGnionenuss B Ttenmeckon JIyHbI, IJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUH.

Du3nyecKnil MPAKTHKYM.

CriocoOb! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYHUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUH, MCCIEAOBAaHUN  3aBUCUMOCTEU
bu3nUecKuX BEJIWYHMH, NPOBEPKA MPEMJIOKEHHBIX TUNoTe3 (BbIOOp u3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  OIKCIEPUMEHT,
JabopaTtopHbIe pabOThI, IPAKTUKYM).

O06o01maroiiee NOBTOPEHNE.



O0o00uieHne U cucTeMaTu3alus CoJepKaHusl pa3zieloB Kypca «MexaHukay,
«MounekynsipHas (pu3MKa U TEPMOJAUHAMUKA», «DIeKTpoauHamMukay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUH OTHOCHUTENBHOCTH», «KBaHTOBas
buznkay, « JIEMEHTbI ACTPOHOMHUH U aCTPOPUBUKNY.

Ponpr ¢u3uku uW acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M ATHYECKOH cepax AesITeIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINKUCATEIbHOM,
CHUCTEMATU3UPYIONICH, OOBSCHUTEIBHOM M  MPOTHOCTHYECKONW  (yHKIUH
(bu3nueckoil Teopuu, poiib GU3NUECKON Teoprur B POPMUPOBAHUU MPEICTABICHUI
0 ¢U3MUECKONW KapTHHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

Me:xknpeaMeTHbIE CBS3H.

WU3yuenue kypca ¢usuku yrayonéaHoro ypoBHa B 11 kiacce
OCYIIECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mescnpeomemmuvie noHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SBICHUE, Hay4yHbIA (akT, rumoresa, (GuU3MUecKas BEIWYUHA, 3aKOH,
TeOpUsi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJAEIb, H3MEpPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, I poBast 1adopaTopusl.

Mamemamuka: pelieHWE CUCTEMBl YpPaBHEHUW. TPUTOHOMETPHYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMU HA OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHble 37M€MEHTApHBIX (QYyHKUUN. [Ipu3Haku mNOMOOMS TPEYroNbHUKOB,
ONpeIelICHHUE IO IIIOCKUX (Uryp u o0bEMa Tell.

Buonozus: »>nextpuueckue SIBICHUS B KUBOM Npupoje, KoseGaTelbHbIe
JIBWKECHUS B JKUBOW MPUPOAE, OKOJOTMYECKUE PUCKU IPU IPOU3BOJICTBE
AIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYKAOUIEH  Cpenbl,
yIBTPAa3BYKOBasg JUArHOCTUKA B MEJIUIMVHE, OINTHYECKUE SBICHUS B KUBOU
IpUpPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KDUCTAIIINYECKAs CTPYKTypa TBEPIABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaTIbHBIN
aHaJIM3.

I'eocpaghusa: marmuTHplE 1OMIOCA 3€MIIM, 3&J€KH MarHUTHBIX PYI,
doTochEMKa 3eMHOIM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSIHHBIX MArHHUTOB, JJIEKTPOMAarHuTOB,
ANIeKTpoABUraTeNb SkoOU, reHepaTop MEPEeMEHHOr0 TOKa, MHIYKIMOHHAsS IeYb,
JIMHUN 3JEKTpONepeaay, 3JIEKTPOABUraTeNb, paaap, paIuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepon, CBY-meub, ynapTpa3ByKoBas IHAarHOCTHKAa B TEXHUKE,



MPOCKIIMOHHBIN almapar, BOJOKOHHAsI ONTHKA, COJIHEUHAs OaTapesi, CIIyTHUKOBbBIC
IIPUEMHUKHY, SJIEpHAs SHEPTETUKA U SKOJIOTUYECKUE ACIIEKTHI €€ pa3BUTH.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCcTHBIE pe3yabTaThl OCBOSHUsS YyueOHOro mnpeamera «Duzukay
JIOJKHBI OTpakaTh FTOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WUIIUEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM/, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U ONbITA ACITEIBHOCTH B MPOIECCE PEAU3alMU OCHOBHBIX HaIpPABJICHUM
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPAXKAAHCKOr0 BOCIIUTAHUS:

e CchOpPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMH  OOYyYarIlerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIeHA POCCUNUCKOTO OOIIEeCTBa;

e TMPUHATUE TPAJUIMOHHBIX OOLICYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oO1iecTBa, Yy4yacTBOBaTh B CaMOYIIPaBJICHMHM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJCUCTBOBaTh C  COUMUAIBHBIMU  HWHCTUTYTAMH B
COOTBETCTBHH C UX QYHKIUSIMHU ¥ HA3HAYCHHUEM;

e TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM JIESATEIILHOCTH.

NMAaTPUOTHYECKOT0 BOCIIMTAHMS:

e chOpMUPOBAHHOCTH POCCUHCKOU rPaKIaHCKOU UJICHTUYHOCTH,
MaTPUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSAM
POCCUHCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIIEHWBATH CUTYAllUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIajJa B TOCTPOCHUE YCTOMUMUBOTO OYIyIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETHYECKOE OTHOLIECHWE K MHPY, BKIKOYasg 3CTETUKY HAYYHOT'O
TBOPYECTBA, MPUCYIIET0 PUHMIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHHUSA:



MHTEpEeC K pa3nuyHbIM chepam npopecCHOHATBHON ACSITETbHOCTH, B TOM
YHUClIe€ CBSI3aHHBIM C (U3NKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP OyayIIel npodeccun U peann3oBbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
o0nactu (U3HUKHU HA MIPOTSHKEHUH BCEH KU3HU.

IKOJOIrHY€CKOro BOCMuTaHus .

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPOoOIieM;

IJIAHUPOBAHUE W OCYILIECTBIICHUE JICMCTBUM B OKPYJKAIOIICH Ccpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA;

pacuIMpeHue ONbITa AESITEIbHOCTH IKOJIOTMYECKON HampaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKe.

IHMEHHOCTU HAYYHOI'O MO3HAHUA

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NIECKON HAYKH;

OCO3HAHHE IEHHOCTH HAy4YHOH JesTeNIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs: (PU3MKU OCYILIECTBIATh MNPOEKTHYIO M HCCIEA0BATENIbCKYIO
JEeATEeIbHOCTh UHANBUIYATIBLHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
Bba3oBble JJornueckue 1edcTBUSA:

CaMOCTOATENBHO  (OpMyNIHpOBaTh M aKTyalU3upoBaTh Mpodiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NEITENbHOCTH, 3a1aBaTh NAapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,

BBIBISITh 3aKOHOMEPHOCTM M IPOTUBOPEYMST B PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3palaThIBaTh IUIaH PEUICHUs TPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS
MaTEepUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3yNbTATOB LIEISAM, OLICHUBATh PUCKHU ITOCIECICTBAN J€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCIOBHUSIX PpEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble ucciieqoBarejbLCcKHe 1eHCTBUSA:

BJIa/ICTh HAyYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH TMOHATUSMU U METOJaMU
(bu3nYecKoil HayKH;



BIAJCTh  HaBBIKAMU  Y4YCOHO-MCCIEIOBATENLCKOM W MPOEKTHOMN
NEeSATEeIbHOCTH B O0OJAcTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB peIIeHUus 3a1ad  (pu3udeckoro
coJiep KaHusl, MPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

BIAJCTh BHUAAMH JIEATCILHOCTH [0 TIOJYYCHHIO HOBOTO 3HAHHS, €Tro
WHTEPIPETAINN, TPEOOPA30BAHNIO U PUMEHECHHIO B PA3IMYHBIX YICOHBIX
CUTyallusiX, B TOM YHCIIe MPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00IaCTH
bus3uKy;

BBISIBIISATh TIPUYHMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJW3MpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ pemeHus, HaXOAUTh apryMEHTHl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIICHUM, 3a/1aBaTh MapameTpbl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJA€ PEIICHUS 3aJa4d PE3yJIbTaThI,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCThH, IPOTHO3UPOBATh N3MCHECHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEILHOM
NeSATEIbHOCTH, B TOM YHUCIIC TIPU N3YYCHUH (DU3HKHY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;
YMETh TICPEHOCUTh 3HAaHHMS 1O (QU3NKE B TPAKTHYCCKYIO 00JacTh
KU3ZHEICATCIILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXObI ¥ PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pabora c ungopmanmueii:

BJIaJIETh HABBIKAMH IOJIYyYCeHHS WH(popMamuu (U3NUECKOro CoAcpKaHus
M3 HCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITCIBHO OCYIIECTBIIATH IOMCK,
aHaJIu3, CHUCTEMATH3alMI0 W HHTEPIpETAIui0 WHPOpMAIIUU Pa3TUIHBIX
BUJIOB U (JOPM MPEJICTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(GOPMAIIUH;

HCIIOJIb30BaTh CpeJICcTBA HMHGOPMAIIMOHHBIX HM KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  pENIEHUWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIoJieHHeM TpeOOBAaHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHHs, MPaBOBBIX M
ATUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON O€30TIaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KaHUS B Pa3IMYHBIX (popmarax ¢
y4€TOM Ha3HaueHHs WHGOpPMAllUM U 1IEJIEBOW ayJAUTOPHUH, BbIOUpas
ONTUMAJILHYIO0 POPMY MPEICTABICHUS U BU3yTU3AlIUH.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIEe YueOHbIe 1elCTBUA:



OCYIIECTBISTh OOIIEHWE Ha Yypokax (U3UKH W BO BHE-YPOUHOU
JEATCIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd W cMAr4arb
KOH(DJIUKTBI;

Pa3sBEPHYTO U JOTMYHO U3JIAraTh CBOIO TOYKY 3PEHHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATb W WCHOJIB30BAaThb  IIPEMMYyLIECTBA  KOMAaHAHOM U
MHAMBU1yaJIbHON paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX JIEUCTBHM € Yy4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA,

IIPUHAMATh L€JIM COBMECTHOM JCATEIBbHOCTH, OPraHU30BbIBATHL U
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTWKEHHUIO: COCTABJIATH ILIAH
JEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXAaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAa4yeCTBO CBOETO BKJIAJa U KaXXJOr'O0 y4YaCTHHKAa KOMAaHIbI B
OOIIMii pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

[pe/ulararb HOBBIE IPOCKTHI, OLICHUBATH HJEH C IIO3ULIUU HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3JIUYHBIX
CUTyalusiX, MpOSABIATH  TBOPYECTBO W  BOOOpakeHUE,  OBITH
VHUIMATUBHBIM.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUYeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBJIATh  ITO3HABATENIBHYIO  JESATEIbHOCTh B
oOnacTd (U3MKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTAaBUTh H
dbopmyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PELIEHUs PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBINOJHEHUS MPAaKTUYECKOW pabOThl ¢ YUETOM HMEIOLIUXCS
pECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUN;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclMpsATb  paMKM ~ y4yeOHOrO  TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JienaTb OCO3HAHHBIM BBIOOpP, APryMEHTHpPOBATh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILCHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JSPYAUIMU B 00JacTH
(GU3KMKK, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA W KyJIbTYPHBIM
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIN HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B ACATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YIBTATOB LIEJISM;

BJIQJIETh HABBIKAMM II03HABATEJIILHOW pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JAECHCTBUN U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJIBTATOB U
OCHOBAHU;

WCIIOJIB30BaTh TPHUEMBI pediekcuu il OICHKHA CUTyalluu, BbIOOpa
BEPHOT'O PEUICHUS;

YMETh OLICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PELICHUS IO HX
CHIDKCHHUIO;

MPUHMMATh MOTHUBBI M apryMEHTHI JAPYTUX IPU aAHAIU3E PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApryMEHTHI NPYTHX IPU AHAIU3E PE3YJIbTATOB
JICATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpomecce mocTukeHHs JTHMYHOCTHBIX PE3YyJbTATOB OCBOSHHUS MPOTPAMMBI 11O
dbuzuke IS ypOBHS CpeIHEro oOmero oO0pa3oBaHUs y OOydYaroNIUXCs

COBEPIIICHCTBYETCS AMOIMOHATLHBIH WHTEJICKT, TIPEATOIar afo A
c(hOpMUPOBAHHOCT:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

caMOperyJIMPOBaHUS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CITIOCOOHOCTH aTanTHPOBATHCS K
HMOIIMOHAIILHBIM W3MEHEHUSIM U TPOSBIATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMM, BKIIIOYAIOIIECH CTPEMIICHHE K JOCTHXKEHUIO LU
U yCIIeXy, ONTHMU3M, HHUITHATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOS U3
CBOMX BO3MOXXHOCTEH;

OMIATUU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh HAMOIIMOHAILHOE
COCTOSIHUE JPYTHX, YYMUTHIBaTh €ro IpPU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKHBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIFOYAIOIIMX CIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUSI C APYTHUMH JIOJbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC H
paspeniatb KOH(QIUKTHI.

[TPEAMETHBIE PE3YJIBTATBI



K xonny oOydenuss B 10 knacce mpeaMeTHbIE pe3ylbTaThl Ha YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYarOIINXCS YMEHUM:

NOHUMAaTh pPOJb (U3UKA B SKOHOMUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTMYECKOM, COIMANIbHOW UM OATUYECKOM cdepax AesITeIbHOCTH
YeJioBeKa, POJb U MECTO (PUM3UKU B COBPEMEHHOUN HAy4YHOU KapTHHE MUPA,
3HAYCHHE OIMCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBICHUTEIBHOU U
MPOTHOCTUYECKON  (DYHKIMKA  (PU3HYECKOH TEOpUH —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UYECKON TEOpHUH B
(bopMHpPOBaHUHU MPEACTABICHHUN O (PU3UUECKON KapTHHE MUPA;

paznuyarh YCJIOBUSL NPUMEHHUMOCTH MoAeled (U3UYECKUX Tel U
MPOIICCCOB (SBJICHWI): HWHEpIHAbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TEJI0, MaTepUalIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKECHME,
CBOOOJIHOE TMajicHue, a0CONIOTHO ympyras aedopmaius, aOCOIOTHO
yIpyroe 1 abCONIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOro (KpUCTALNIMYECKOI0) TeNa, UACAbHBIN a3, TOYEUHBIN 3aps,
OTHOPOJHOE DJIEKTPUUECKOE T10JIE;

paznuyarh yclIOBUS (TpaHUIbl, O00JACTH) MPUMEHUMOCTH (DUIUYECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHATH MEXAHUYECKUE IIPOLIECCHl U  SBIICHMS,
UCII0JIb3YsI OCHOBHBIE IIOJIO)KEHUSI U 3aKOHBI MEXAHUKHU (OTHOCHUTEIBHOCTb
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbI KHHEMATUKH PABHOYCKOPEHHOTO
JBIKEHUsA, TpeoOpa3zoBanusa [anunes st CKOPOCTHM M IepeMelieHus,
3akoHbl HproTOHa, mpuHOMI  oTHOCUTEnbHOCTH [anmies, 3akoH
BCEMUPHOT'O TATOTEHHUs, 3aKOHBI COXPAHEHUs UMITYJIbCa U MEXAHUYECKOU
SHEpPruH, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON 3HEpruw,
yCIOBUSI paBHOBECUS TBEPJAOTO Tela), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YECKOE BBIPAXEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anumes, BToporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHMS HMILyJbca U
MEXaHUYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHI U SIBICHUS, UCIIOIb3YS
ocHoBHble mOJOkeHUd MKT u 3akoHBl MOJEKYyJIsIpHOU (GU3UKUA H
TEPMOJUHAMHUKU (CBA3b JAaBJICHUS HUJEAJbHOIO Tra3a CO CpelHeH
KUHETHYECKOW JHEPTUEN TEIUIOBOTO JBW)XXEHUS W KOHLEHTpALUEH €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphbl BEILIECTBA CO CpPEOHEW KHUHETHYECKOU
DHEPIUEN TEMIOBOTO JABMKECHHS €T0 YaCTHL, CBSI3b ABJICHUS UICATbHOTO
raza C KOHUEHTpaUMeW MOJEKYJ H €ro TeMIEepaTypou, ypaBHEHUE
MenaeneeBa—Knaneiipona, mNepBbIA 3aKOH TEPMOJAWHAMUKH, 3aKOH



COXpPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIL30BaTh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianepoHa;

aHAJIU3UPOBATh W OOBSACHATH DJIEKTPUUECKUE SIBJICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIIMAIIBHOCTh
AIEKTPOCTATUYECKOTO TMOJIsI, NPUHLUMI CYHEPHO3ULUUA DIEKTPUUECKUX
MOJIEM, TP ATOM YyKa3blBas YCIOBHUS NPUMEHMMOCTH 3akoHa KyiioHa, a
TAKXK€ MPAKTUYECKH BAXKHBIC COOTHOIICHMS: 3aKOHbI OMa [Jid yyacTka
Henu W U1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyms—JIeHna,
npasuia Kupxroda, 3akonsr @apases 11st S7IEKTPOIIn3a);

OMKCHIBATh (PU3UYECKUE TPOIECCHl U SIBJICHUS, HCIOJB3YsS BEIUYUHBI:
IepEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTCHUUAIbHAA DSHEPTUSl, KUHETHUYECKas
DHEPrUs, MEXaHWYeCKas JHEPTHs, padoTa CHIIbI, IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHUE, Cuia TSKECTH, CWiIa YIPYTOCTH, CUJIa TPEHUS, MOIIHOCTb,
DHEPIusl B3aMMOJCHCTBUS Tena ¢ 3eMiI€d BONMM3M €€ TMOBEPXHOCTH,
SHEprusi ynpyroil gedopmalud MPYKUHBI, KOJUYECTBO TEILUIOTHI,
abCoJII0THasl TeMmIepaTypa Teja, paboTa B TEPMOJMHAMHKE, BHYTPECHHSS
DHEPTUs WACATBHOTO OJHOATOMHOTO rasza, paboTa HACAIBHOTO Tasa,
OTHOCUTEJIbHAsA BJIAXHOCTH Bo3ayxa, KIIJI wuaeanbHOro TermioBoro
JIBUTATENS; JIEKTPUUYECKOE TOJIE, HANMPSKEHHOCTD JIEKTPUUECKOTO TOJIs,
HaNpsDKEHHOCTh TOJII TOYEYHOTO 3aps/ia WIM 3apshKEHHOTO IIapa B
BAKYyM€ M B JHMIJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHIMANOB, AJEKTPOABIKYIIAs  CUJa, Ccuila  TOKa,
HalpsbKeHWE, MONIIHOCTh TOKa, »JJIEKTpUYecKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHUE ydacTKa ILEMU C MOCIEA0BATEIbHBIM U
MapaJICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS SIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBUYECKUX  SBJICHUMA:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JBUIKEHHE 4YAaCTUL] BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHkKeHUe, Muddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALINS, TIJIABJICHUE U KPUCTAJIU3allKsl, HAIPABJIECHHOCTh
TEIUIONEPEAAUH, JICKTPU3ALHNS TEJ, SKBUMOTEHINAIBHOCTh MOBEPXHOCTHU
3apsKEHHOTO ITPOBOIHUKA,

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JpyroM €  HCHOJIb30BAHUEM  IPSAMBIX  H3MEPEHUH, IIpU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (PHKCHpOBaTh pe3yJbTaThl IMOTYyYECHHON
3aBUCUMOCTH (U3UYECKUX BEIMYUH B BHJE TpapuKOB C Y4ETOM



a0COJIFOTHBIX MOTPEUTHOCTEN U3MEPEHUM, 1eJIaTh BBIBOBI IO pe3ysibTaTaM
WCCJIeIOBAHNUS,

MPOBOJIUTH KOCBEHHBbIE M3MEpEHUs (U3NYECKUX BEIUYHUH, MPU STOM
BBHIOMpATh ONTUMAJIbHBIA METOJ W3MEpEHUs, OIICHUBATh AOCOJIOTHBIC U
OTHOCHUTEJIBHBIC IMTOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPCHHUIA;
MPOBOJIUTH OMBITHI TIO MPOBEPKE MPEUIOKEHHON THITOTE3bI: IIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYeHHBIE pe3yibTaThl U JIeJaTh BBIBOJ O CTaTyce MNPeIIoKeHHON
THTIOTE3HI;

coOJiro1aTh IpaBuiia 0E30MacHOro TPy/ia MpU MPOBEICHUM HCCIeI0BaHUN
B paMKax y4eOHOrOo OKCIEPUMEHTa, TMpaKTUKymMa ©  y4eOHO-
HCCIIEIOBATENbCKOM M MPOEKTHOW [EATEIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTrO 000pYAOBAHMUS;

pelmatb pacy€THbIE 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOU
(bu3NYeCcKO MOJENbI0: Ha OCHOBAaHWHM aHAIHM3a YCJIOBHS OOOCHOBHIBATH
BBIOOp (U3MUECKON MOJCNHM, OTBeYaromeld TpeOOBaHMSIM  3aJIadd,
OpUMEHSATh  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThI
(bU3UYECKUX TEOpPUN MNpPHU HCMOJB30BAHUU MAaTEMaTHYECKHUX METO0B
penieHus 3aj1a4, NpoOBOAUTh Pacu€Thl HA OCHOBAaHUU MMEIOIIMNXCS JaHHBIX,
aHAIM3UPOBATh PE3yIbTAThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM MOJTYYEHHBIX PE3yJIbTATOB;

pemarh KayecTBEHHBbIE 3aJaud, TpeOyrolue NPUMEHEHUs 3HAHUN U3
Pa3HBIX pa3leioB Kypca PU3NKHU, a TaKKE MHTErpaIluy 3HAHUN U3 APYrUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ OMOPOW Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIIOB PaOOThI M3MEPUTEIBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOIECCOB;

MPUBOJNTH TPUMEPHI BKIAJa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOW M MPOU3BOICTBEHHOM
JEATEIbHOCTH YEeJIOBEKAa, CBSI3aHHOW C (PU3MYECKUMH IIpoIlecCaMu, C
MO3UIIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PAIIMOHATIEHOM
MPUPOIOTNOIb30BAHUM, & TAKKE€ Pa3syMHOM MCIOJIb30BAHUM JTOCTUKEHUN
HAYKM W TEXHOJIOTUM [JI1 JAJbHEUIIEr0 Pa3BUTUS YEJIIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jnyHble cocoObl paboThl ¢ MHpOpMammen (PpU3nIecKoro
COJEpKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIOHHBIE
TEXHOJIOTUM I TIOMCKA, NEepepadOTKU M MPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALUN
uHbOpMaIMU, TOJYYEHHOM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHaJIM3UpOBaTh  MOJy4yaeMylo  HMHQOpMAIMI0 W OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCA 3HAHUU, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA HUH(POpPMALIUK;

MPOSIBIISITH OpraHU3aIOHHBIC u MO3HaBaTENIbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPUOOpETEeHUsT HOBBIX 3HAHUW B Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENbCKUX padoT;

paboTaTb B TIpyHINE C MCIOJIHEHHWEM pa3jIMYHbIX COLMAJIBHBIX pOJEH,
IUIAHUPOBATH PAOOTy TPYMIIbl, PALMOHAIBHO PACIPEACIISITh 1€ATEIbHOCTh
B HECTAHJIAPTHBIX CUTYyalMsIX, aJIeKBaTHO OIIEHMBATh BKJIAJ KaXJOTO U3
Y4aCTHUKOB TPYMIIbI B pELICHHE pacCMaTpUBaeMoOi poOIeMbl;

IPOSIBIISATE MOTUBALMIO K Oyaylied nmpodeccnoHaaIbHON AesITENbHOCTH 1O
CHENUATBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQuIs.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUINA:

NOHUMAaTh pOJb (U3UKK B OKOHOMUYECKOW, TEXHOJOTMYECKOH,
COLIMAJIBHOM M 3TUYECKOM cdepax AEsTEIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3NKKM B COBPEMEHHON HAy4YHOW KapTHHE MHpA, POJb ACTPOHOMHUHU B
MPAKTUYECKOM  JEATEIbHOCTH 4YEJOBE€Ka M JAJBHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHUH, 3HAYCHHUE OIHMCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
NEKTPOJUHAMUKH, CIIEHHATBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOMA
busuku, ponas GundecKkoil Teopurd B (GOPMHUPOBAHUU MPEACTABICHHUN O
bu3nUecKkoil KapTHHE MHUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUI O PUPOJIE;
paznuyarh YCJIOBUSL NPUMEHUMOCTH MoAeled (U3UYECKUX Tel U
IPOLIECCOB  (SIBJICHMI): OJHOPOJHOE JJIEKTPUYECKOE M OJHOPOJIHOE
MarHuTHOE TOJIsA, TAPMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUIECKUI MasSITHUK,
UJCATbHBIA TMPYKUHHBIA MAsTHUK, TAPMOHHMYECKUE BOJIHBI, WJICATIbHBIN
KOJIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO s1ipa U
KBAHTOBOM MOJIEIH CBETA;

paznu4ath ycioBUS (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBSACHATH SJICKTPOMArHUTHBIC MPOLECCHl U SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIMANIbHOW  TEOPUHU  OTHOCUTEIIBHOCTH  (3aKOH  COXpaHEHUus
ANIEKTPUUYECKOTO  3apsiaa, cuia Awmmepa, cuina JlopeHma, 3akoH
DNEKTPOMAarHUTHOM  WHAYKOMHM, TmpaBwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE J3JEKTPUYECKOM LENU CO CKOPOCTBHIO
U3MEHEHUSI  CWIBl  TOKa,  IIOCTYJIaTbl  CHEUUAJIbHOM  TEOPUHU
OTHOCHUTEJIbHOCTH DUHINTEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SABJICHUSI, UCIIOJIB3YSI
MOJIOXKEHUS! ~ KBAHTOBOM  (u3uku  (ypaBHeHHE  OWHIITEHHA IS
doTtodpdexra, mepBpId W BTOpPOM ToOCTyJdaTel bopa, mOpuUHIHM
COOTHOIIICHMsI HeorpeaenéHHocTedt ['elizeHOepra, 3aKOHBI COXpPaHECHHUS
3apsI0BOTO U MAacCOBOT'O YHCENI M SHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacriaja);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3Yys] BEITUYHHBIL:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO IOJIS, MOTEHIMAN 3JIEKTPOCTATHYECKOrO
MOJIsl, Pa3HOCTh ITOTEHUHAJIOB, DJICKTPOJABWKYILAs CUJIA, WHIYKIUSA
MarHUTHOTO TMOJISl, MarHUTHBIA MOTOK, cujia Ammepa, UHAYKTUBHOCTD,
ANEKTPOJABMKYIIASL CHUJIAa CAMOMHAYKIHMHM, HSHEPrus MAarHUTHOTO MO
IPOBOJHUKA C TOKOM, PEIATUBHCTCKUH HMMITYJIbC, IIOJIHAs SHEPIHUs,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULIbI, PHEPrHss U HUMITYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apsANl A1pa, SHEPTHS CBA3U Spa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SABJICHHM:
AIIEKTPOMArHUTHAs! MHAYKLWS, CAMOUHIYKIUS, pe30HAHC, MHTepPEpEeHIINS
BOJIH, Ju(dpakuus, JOUCHEpCHs, TIOJHOE BHYTPEHHEE OTpaxeHHe,
dotosnextpudeckuit shdext (pororddexr), ambda- u Oera-pacnasl
anep, raMMa-usiydeHue sjep, (pu3nyeckue NPUHIUIBI CHEKTPATbLHOTO
aHanu3a 1 paboThI Ja3epa;

ONpENENATh HAIPaBJICHUE WHIYKUWW MAarHUTHOI'O TOJs MPOBOJAHHUKA C
TOKOM, CWJIbl Amriepa u cuiibl JIopeHua;

CTpOUTH U300paKeHUe, Co3jaBaeMoe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PACCUUTHIBATh €r0 XapaKTEPUCTUKHU;

IPUMEHATh OCHOBOIMOJATrarolIMe aCTPOHOMUYECKUE IOHATUS, TEOPUH U
3aKOHBI JJI1 aHanu3a U OOBICHEHHS (U3UYECKUX  MPOIECCOB,
IIPOUCXOISIINX B 3BE31aX, B 3BE3JHBIX CUCTEMAX, B MEKTaJIaKTUUECKON
cpelie; IBUKEHUs HeOeCHBIX TeJ, SBOJIOLNH 3BE31 U Beenennoi;
MNPOBOJUTh MCCIIEJOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM NPSIMBIX HM3MEPEHUH, NpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBUCHMOCTH



bu3ndecKkux BeIMYMH B BHUAC TpadukoB ¢ y4€ToM aOCOIIOTHBIX
MOTPEIIHOCTE  M3MEpPEHMH, JieJaTh  BBIBOJABI MO  pe3yjbTaraM
WCCIICIOBAHUS;

MPOBOJAUTh KOCBEHHbIE H3MEpEHUs] (U3NYECKUX BEIUYUH, IPU STOM
BBIOMpaTh ONTUMAJIbHBIA METOJ] W3MEPEHUs, OIICHUBATh A0COJIOTHBIC U
OTHOCHTEJIbHBIE TTOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHUI;
MIPOBOJIUTH OMBITHI 110 MPOBEPKE MPEIOKEHHONW TMIOTE3bI: MJIAHUPOBATh
AKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJyYEHHBIE PpE3yabTaTbl M JE€JaTh BBIBOJ O CTaTyce MNPEAJIOKEHHOU
TUTIOTE3HI;

OMHUCHIBATh METO/IbI MOJYYEHUS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
coOro1aTh TpaBmiIa 0€30MacHOTO TPy/ia MPHU MPOBEICHUN UCCIIEI0BAHUMA
B paMKax Yy4ye0HOro DJKCIEpPUMEHTa, TMpakTUKymMa H  y4eOHO-
HCCIEN0BATEIIbCKOM M TPOEKTHOM JEATEIIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U Ta00OPATOPHOTO 00OPYAOBAHUS;

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
(bu3MYeCKO MOJICNIbI0: Ha OCHOBAaHMM aHajIu3a YCIOBHS BBIOHMpATh
dbuzuyeckre MojeNd, OTBEYalolne TPeOOBaHUSAM 3aJaud, MPUMEHSTh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PUBHYECKUX TEOPUI
IpU  HCIHOJIb30BAHMM MaTEMaTUYECKUX METOJIOB pElIeHUs 3ajaad,
MPOBOJIUTH PacYEThl HA OCHOBAHUM MMEIOIINXCS JAHHBIX, aHAIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/Ibl PEIICHUSI C YYETOM IMOJYYEHHBIX
pEe3yJIbTaTOB;

peniaTh KadyeCTBEHHbIC 3a7auM, TpeOyrollne MNPUMEHEHUs] 3HAHUN U3
Pa3HBIX Pa3JeioB Kypca (PU3MKHU, a TAKKE MHTEIPAIIUU 3HAHUN U3 JAPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIMKJAa: BBICTPAaUBATh JIOTHYECKYIO
LIETIOYKY PACCYXJICHUI C OMOPOI HAa U3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU
U (pU3NYECKUE SIBJICHUS;

WCIIOJIB30BATh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PAaOOTHl U3MEPUTEIBHBIX MPUOOPOB, TEXHHYECKUX YCTPOMCTB
1 TEXHOJIOTMYECKUX MPOIECCOB;

NPUBOJUTh MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAayKHU, B OOBSCHEHHUE IMPOIECCOB OKPYKAIOIIETO
MHpPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

aHAJM3MPOBATh U OLICHUBATH MOCJICACTBUS OBITOBOM M IMPOU3BOJICTBEHHOMN
NEATeIbHOCTH YeJIOBEKAa, CBSI3aHHOW ¢ (U3MYECKUMH IIpoIlecCaMHu, C
MO3UIINHI HKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATLHOM
MPUPOJIONIOIB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTUKEHUN



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHUS YEJIOBEYECKOro
00111eCTBa;

IPUMEHATh pa3jNyHble crocoObl paboThl ¢ MH(popManuen (pusndeckoro
COJIEp)KaHUSI C MCIOJb30BAHUEM COBPEMEHHBIX HMH(GOPMALMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTHUH I TOMCKA, NEepepadOTKH M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-MIOMYJISIpHON MH(OpMALIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUU
uH(pOpMallMY, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATh  MOJy4aeMyl0  HMH(OpManmuioo U OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alOHHBIE U II03HABATEJIbHbIE yMEHUs
CaMOCTOSITEJILHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUH B Ipoliecce
BBINIOJIHEHUS POEKTHBIX U y4eOHO-UCCIIEIOBATENbCKUX padoT;

paboTaTh B TpynIe C HCIOIHEHUEM Pa3IUYHbIX COLMAIbHBIX POJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAMOHAIBLHO PacpeAesiTh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXXJAOIO U3
YYaCTHUKOB T'PYIIBI B pEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyayiel npodeccuoHaabHOM AesTeIbHOCTH 1O
CHEIMATBEHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnyectBo yacos DJIEeKTPOHHBIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uu¢posbie)
Konrtpoabsnbsie IIpakTnueckmue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsl
Pasznea 1. HAYUYHBIA METO/1 IIO3HAHUS IIPUPOIbI
1.1 HayuHblIil MeTO TO3HAHUS TIPUPOIBI 6 0 6
Uroro no pazgeny 6
Pazgen 2. MEXAHUKA
2.1 Kunemartnka 10 1 0
2.2 JlnHamuka 10 0 0
2.3 Cratuka TBEpAOrO TENA 5 1 0
24 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1 0
Uroro no pazgeny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKO TEOPUHU 15 1 0
3.2 TepmoanHaMuka. TerioBble MalIuHBI 20 1
13 ArperaTtHble cocTosiHUS BeecTBa. da3oBbie 14 | )
nepexoabl
Htoro no paszneny 49
Paznea 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYECcKoe moJie 24 1

4.2 [TocTOsIHHBIN 37EKTPUUECKUIA TOK 24 1



4.3 Toxku B paznu4HbIX cpenax
Uroro no pazgeny

Paznen 5. PUSHUYECKHA TPAKTUKYM

5.1 OuU3NYECKU TPaAKTUKYM
Hroro no pasneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

54

16

16

10
170

16

26



11 KITACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHmue pa3jie/ioB U TeM undposbie
Ne i/m P Konrtpoabnbsie IIpakTnueckmue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOIMHAMUKA
1.1 MarunuTHO€ nosue 14 0 0
1.2 OneKTpOMarHuTHas HHIYKIHUS 13
Hroro no pasaeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannyeckue KonebaHus 10
2.2 DIeKTpOMarHuTHBIC KOJIeOaHus 15 0 0
)3 MexaHn4yecKkue 1 3J€KTpPOMarHuTHbIE 10 1 0
BOJIHBI
2.4 Onrtuka 25 1 0
Hroro no paszneny 60

Paszgea 3. OCHOBBI CHEIII/IAJII)HOﬁ TEOPUU OTHOCUTEJIBHOCTHU
3.1 Ocuossl CTO 5 1 0

Uroro no pazgeny 5

Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KopmyckynsipHO-BOJIHOBOM 1yannu3m 15
4.2 duznka aToma 5 0 0

dwu3uKa aTOMHOTO SApa ¥ JIEMEHTapHBIX
YACTHI]

4.3



Htoro no pazneny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBI aCTPOHOMHUU M aCTPOPHUIUKU
Uroro no pazgeny

Pazznen 6. ®PU3HUECKHUH MPAKTUKYM

6.1 OU3NYECKUI TPAKTUKYM
Utoro no pazneny

Pa3nea 7. OBOBIIAIOIIEE IIOBTOPEHHUE

Cuctemaru3zanus u o0o01IIeHne
MPEMETHOTO COJIEP>KAaHMS U OIBITA
JeSITeLHOCTH, IPUOOPETEHHOTO MPH
n3ydeHuu kypca pusuku 10 — 11 kmaccos

7.1

Htoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

25

12
12

16
16

15

15
10
170

16

20



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

1. Mskumes I'.51. ®usuka: yue6. s 10 k1. o6meoOpa3oBar. yupeskIeHUN
(Knaccuueckuii kypce). / I'. SI. Mskumes, b. b. byxosues, H. H. Corckuii. M.:
IIpocsemenue, 2020.

2. Msxkumes ['.5. ®usuka: yue6. mis 11 k. obmieobpasonar.
yupexaeanii(Kimaccuaeckuit kype) / I'.5l. Mskumes, b.b. byxosues, H.H. Corckmii —
M.: IIpocsemienue, 2020.

3. A.IlL PeimkeBuu. COopHUK 3ama4 no pusuke. 10 — 11 kmacc. — M.: Jlpoda, 2006.

KOHTpO.I'I bHO-U3MepUTesribHble MmaTepuanbl

1. O.M. I'pomueBa. TemaTHuecKre KOHTPOIbHBIE U CAMOCTOSTEIbHBIE PAOOTHI IO
¢uzuke. 11 knacc. / O.U. I'pomuesa.-M.: U3parensctBo «OKk3amen». — 2012, -142c.

2. I'pomuesa O.M. Tematnueckue KOHTPOIBHBIE H CAMOCTOSITEIHLHBIE PAOOTHI IO
¢uszuke. 10 knacc./O.NU.I'pomuesa. —M.: M3natensctBo «OK3amen», 2012r, 190c.

3. Mapon A.E. KouTtpomabasie padotsl no ¢pusuke: 10-11 knacc. Kuura qis yuaurens/
A.E. Mapon, E.A. Mapon. — M.: [Ipocsemenue, 2005. — 111c.

4. KoutponsHo-uzMepurenbusie Mmatepuainsl. Gusuka: 10 xknace/ Coct. H.U. 3opun. —
M.: BAKO, 2012. - 112c.

5. KontponsHo-u3mepurensusie Mmarepuaibl. @usnka: 11 ximace/ Coct. H.U. 3opun. —
M.: BAKO, 2012. - 112c.

6. A.E.Mapon, E. A. Mapon «Du3zuka. lugaktnueckue marepuaibl. 10 kimaccy,
Hpoda, 2006 r.

7. JI. A. Kupuk «®Pusuka 10 kiacc. PasHOypoBHEBbIE CAMOCTOATEILHBIC M KOHTPOJIBHBIC
pabote», ['umuazus, 2005 r.

8. B. A. Opnos, H. K. Xannanos «Tects! o ¢pusuke. Yposens B. Crangapt 2000»
Bepoym-M, 2001 .

9. KOHTpOJ'II)HO-I/I3M€pI/ITeJ'II>HI)I€ MaTCpurajbl, COCTABJICHHLIC YYUTCIICM.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1. «®wuszuka: yueO. nus 10 k. obmeoOpazosar. yupexaenuit / I'. . Makuiies,
b. b. bByxoBues, H. H. Corckuii. M.: [Ipocsemienue, 2008.» (37eKTpOHHOE
MIPUIIOKEHUE K YUEOHUKY ).

2. A.IL PemvkeBuu. CoopHuk 3aaa4 o ¢usuke. 10 — 11 xkmacc. — M.: Jipoda, 2006.

3. Tlpumepnsle nporpammsl 1o yueOHbIM npeameraM. @usuka. 1011 knacest. -M.:
ITpocsemenue, 2010. — 46¢. (CrangapTsl BTOPOTO MOKOJICHUS).



4. KoutponsHo-uzMepurenbueie MaTepuansl. @usuka: 10 kinace/ Coct. H.U.30pun. —
M.: BAKO, 2012. - 112c.

5. ®wusuka. COopHUK onuMIUaaHbIX 3ana4. 8-11 kmacc./ Iox pen.
JLM.Momnactsipckoro. — M3x. 2-e, ucnp. — Poctos-na-/lony. Jlernon. -M.2011. —
224c.

6. JI. A. Kupuk «®usuka 10 xnacc. Pa3HOypoBHEBbIE CAMOCTOATEIbHBIE U KOHTPOJIbHBIE
pabote», ['mmuazus, 2005 T.

7. JI. A. OpnoBa «HerpanuunoHHbsle YpOoKH, BHEYpOUHbIEe MeponpusaTus 7-11 kiacce»,
BAKO, 2006 r.

8. A. E. Mapon, E. A. Mapon «®Puszuka. lunaktuueckre marepuaisl. 10 kimaccy,
Hpoda, 2006 r.

9. B. A. Opnos, H. K. XannanoB «Tectsl 1o ¢puzuke. Yposenb B. Crannapt 2000»,
Bep6ym-M, 2001 r.

10. A.1.By3nun «3agaun MOCKOBCKUX (pU3MYEeCKHX onumMiuan», Hayka, 1988 r

11.JI. A. Kupux, YO. U. luk, JI. O. I'enaenmreiin «®@uzuka 10. Metonuueckue
Matepuaisl», Unekca, 2004 r

12. JI.C.XmxHusixoBa u 1ip. «IImanupoBanue yueGHOro npouecca 1no Gpusmuke B CpeHeit
mkoJie», [Ipocsemenue, 1982 r

13. M.M.banamos «Mexanuka 3a 70 ypokoBy, [IpocBemenune, 1993r

14. A.A.IlokpoBckuii «JleMOHCTpallMOHHBIN SKCIIEPUMEHT 10 (PHU3UKE B CPEIHEH
mKoJie», yacte 1, [Ipocsenienue,1978r

15. A.A.TTokpoBckuii «JleMOHCTpaIIMOHHBIN SKCIIEPUMEHT 10 (PU3HUKE B CPEIHEH
mkose», yacts 2, [Ipocsemenue,1979r

16. B. ®@. IIunoB «Texnuka 6e3omacHocTH B KabuHeTe Guznkm», [Ipocsemnienune,1979r
17. A. T'. Bockanss u ap. «Kabuner ¢pusuku cpeaneii mkoinsh», [Ipocsemenne, 1982 r
18. JI. B. TapacoBa «CoBpemeHHas (pusnka B cpeaHeit mkoiue», [Ipocsemenne, 1990 r

19. B. H. Momanckuii, E.B. CaBenoBa «VcTtopust pu3nKu B CPeTHEH MIKOTIEY,
[Ipocsemienue, 1981 r

TexHuveckue cpeacTsa 00y4eHus:
1. Komnslotep.

2. MyJbTUMEIUITHBIN TPOEKTOP.

3. DkpaH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



10.

11.

12.

13.

14.

15.
16.

O6pasoBarenbHblii noptan «Pemry EI'O» http://reshuege.ru
®denepanbHbIl HHCTUTYT MEJarornyecKux u3Mepenuit http://fipi.ru

BuptyanbsHsiii penietutop 1o ¢pusnke. BUpTyanbHBIN TPEHUHT Pa3InYHOTO YPOBHS
CJIO’KHOCTH T10 BCEM aCHeKTaM M3y4eHUs (PU3UKH B CpeIHEH LIKOIIe.
http://vschool.km.ru/repetitor.asp?subj=94

Hayka u TexHuka: anekrponHas oubnuoreka. [Togdopka HayqHO-TTOMYISAPHBIX
nyosmkanui. http://www.n-t.org/

®denepalibHbIE TECTHI 10 MEXaHUKE. TeCThI 10 KNHEMATUKE, TUHAMUKE U CTaTHKE.
Kaxnpiii Tect coctout u3z 40 Bonpocos. [IpenycMoTpeHs! Tpu pexxumMa paboThl €
HUMU: O3HAKOMJIEHUE, CAMOKOHTPOJIb U 00y4EHHE.

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics

WHTepakTUBHBIN KaJIbKyJIATOp U3MepeHuil. [lepeBon pa3nuuHbIX € IMHUAL U3MEPEHUS
13 O/IHOM CHCTEMBI B JIpyryto. Bec u macca, 00beM U BMECTUMOCTb, AJIMHA U
paccTosiHuE, IUIOIAb, CKOPOCTh, 1AaBJICHUE, TEMIIEpAaTypa, yIriaoBas Mepa, BpeMs,

http://archive.1september.ru/fiz/

Crangapt ¢puzndecKoro o0pa3oBaHus B cpenHei mkoie. O030p MIKOIBHBIX
nporpamMm 1 yueOHUKOB. Matepuaisl 0 (U3UKe U METOUKE MPETIOAaBaHuUs JIJIs
qu/ITeJ'IGf/'I. 3K3aMeHaHI/IOHHBIe BOITPOCHI, KOHCIICKTBI, TCCTHI AJId yJallluXcCs.
Pacnrcanue paboThl MeToM4eckoro kabunera. HoBocTr HayKH.
http://www.edu.delfa.net/

Becruatabie o0y4aroniue nporpaMmsl o ¢pu3uke. 3HAKOMCTBO ¢ 15 oOydaronmmu
IporpaMMaMH T10 Pa3IMYHBIM pazaenam Gusuku. http://www.history.ru/freeph.htm/

VYuuremo ¢uzukn. [IporpaMMel 1 yd4eOHUKH, TOKYMEHTBI, CTAaHIAPTHI, TPEOOBAHUS K
BBIITYCKHUKY IITKOJIbI, MATEPUAITBI K 9K3aMEHaM, OWJIEThI BBITYCKHOT'O 3K3aMCHa,
PEKOMCHAAIWH 110 IPOBCACHUIO S3K3aMCHOB, MAaTCPHUAJIbI K YPOKY.
http://www.edu.delfa.net:8101/teacher/teacher.html

AHNManuu GU3NIECKUX MpoIeccoB. TpexMepHble aHUMAIMH U BU3yaJIH3aIHN 110
¢bu3MKe, COMPOBOXKIAIOTCS TEOpeTHUECKUMU 00BsicHeHUsIMHU. http://physics.nad.ru/

AnuMarmu GU3MYECKHUX MPOIECCOB: MEXaHUKA. AHMUMAIMH 110 YTIIYOJICHHOMY KypCy
Mexanuku. http://physics.nad.ru/Physics/Cyrillic/mech.htm

Pazpabotku pupmsl "Ousukon". "dusnka B kapTunkax'", "OTkpeiTas ¢pusuka" u
"OTKpbITasgt MaTemMaTuka". Y 100HBI KaK JEMOHCTPAIIHOHHBIE PporpaMMel. 1o
HEKOTOPBIM pa3/ielaM MOKHO IPOBOIUTHh KOMIIBIOTEPHBIE 1TAOOPAaTOPHBIE paOOTHI.

Kinaccnas ¢usuka (3OP).http://class-fizika.narod.ru
Bbu6nuoreka [JOK



