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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3NKEe Ha YpOBHE CpenHero obmiero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE MOJOXKEHMM W TpeOOoBaHUN K pe3yjbTaTaM OCBOCHHUS
OCHOBHOM 0O0pa3oBarenpHOl mporpammsbl, npeactaBieHHbx B @I'OC COO, a
Takke ¢ ydétoMm denepaibHOi pabodeil mporpaMMbl BocnuTaHus u KoHnenuu
npenojaBanus yueobnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AUIX
Poccuiickoit ~ ®enepanuu,  peaqu3yIOINIMX  OCHOBHBIE  00pa30oBaTelIbHbBIC
IPOTrpaMMBl.

[Tporpamma 1o ¢u3uke onpeaenser 00s3aTeIbHOE IPEIMETHOE COACPKAHUE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUS TEM U Pa3/ICJIOB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEXKMIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  O0ydYaroIIMXCA.
[Iporpamma mo ¢usuke Aa€r mOpencTaBieHUWE O LENAX, COAEpPXKaHUHU, O0OIen
CTpaTeruy OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CpPEICTBAMU
yaeOHoro nipeamera « Pu3nKay Ha yriryOJIEHHOM ypOBHE.

N3yuenue kypca ¢Guzukd yriayOaEHHOTO YpOBHS IO3BOJIET pPEaTM30BaTh
3a/layi MPO(ECCUOHATILHON OpUEHTAIlMH, HAIPaBJI€HO Ha CO3JaHUE YCIOBHUM s
MPOSIBJICHUSI CBOMX HHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
OOy4JarommMcsi, KOTOphIE HEOOXOMWMBI IS TPOJODKCHHs 00pa3oBaHUS B
OpraHu3anuax MnpodecCHOHATLHOTO O0pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CIEUATIBHOCTSIM.

B nporpamme 1m0 (Qusnuke ONpenenstoTcs IUIAHUPYEMbIE pPE3yJIbTaThl
OCBOCHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 00IIEeT0 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  Hayudo-
METO/IOJIOTUYECKON OCHOBOWM JJisi pa3padOTKM TpeOOBaHMA K JUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaronIuxcsi, OCBOMBIIHMX
nporpaMmy 1o (QU3MKE HAa YpOBHE CpeAHero o0miero ooOpa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-AEATEILHOCTHBIN MTOAXO/T.

[Iporpamma mo pu3nKe BKIFOYALT:

IUTAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha yriayOon€HHOM
YPOBHE, B TOM YHCJIE€ TPEAMETHbBIE PE3YJIbTATHI 110 F0JIaM 00yUYEHUS;

cojiepKaHue yueOHoro npeamera «Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (¢uU3UKE HMEET MPUMEPHBIM XapakTep M MOXKET ObITh
MCIIOJIb30BaHa YUUTENSIMU (DU3UKU JJIsI COCTABJICHUSI CBOMX PA00OUUX MPOTPaMM.

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUECKYIO HHUITMATUBY YUUTEICH U
MPEAOCTABISET BO3MOKHOCTH JJISI pealiv3aldy  Pa3IMYHbIX METOANYECKHUX
MOAXOJ0B K TpernojaBaHui0 (PU3NKA Ha YTIyOJIEHHOM YpOBHE TPU YCIOBUU
coxXpaHeHHs 0043aTeNIbHON YaCTH COJIep KaHUs Kypca.



®du3rka Kak Hayka O HauOosiee OOLIMX 3aKOHAX IPHUPOJIbI, BHICTyMHas B
KauecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIA/J B CHCTEMY
3HaHUi 00 okpy:xatorieM Mupe. [IIkonpHbIN Kypc (U3UKH — CUCTEMOOOPa3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XHUMHEH, OUOJIOTHEH,
busndeckoit reorpadueld u actpoHoMuen. Mcmomp3oBaHWE W AKTHUBHOE
NpuMeHEeHUEe (U3MYECKUX 3HAHUM OMNpENeNnuI0 XapakTep UM OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJIy4eHHUs] HOBBIX MAaTE€pUajoB C 3aJlaHHBIMU CBoOMcTBamMu. M3yuenue
(Gbu3MKK BHOCUT OCHOBHOM BKJaJ B (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00ydaromerocsi, B GOpMHUPOBAHWE YMEHUN MPUMEHSATh HAyYHBIN
METO/I IO3HAHMSI IPY BHITIOJITHEHUH UMH YICOHBIX HCCIICIOBAaHUM.

B ocHOBY Kypca ¢pu3uKku Ha YpOBHE CpeHEro oomiero oopa3oBaHus MOJI0KEH
PAI e, KOTOPbIe MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUSI.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM Kypce SIBISETCS JOTHYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCeX Pa3fesioB (DU3UKH, BKIIFOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUMM C HEW MaTepual Kypca (HU3UKU
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Bemgymum B Kypce sBIgeTCs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanus NOpeAnonaracT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHala (DU3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoesn npuxnaonon nanpagnennocmu. Kypc pusuku yriayOiaéHHOTO ypOBHS
MpeanosaraeT 3HakOMCTBO C IIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
MPWIOKEHUN H3YYEHHBIX TEOpuil W 3aKoHOB. [Ipum »TOM paccMaTpuBarOTCs Ha
YpPOBHE OOIIMX MPEICTABICHUNH U COBPEMEHHBIE TEXHUUYECKHE YCTPOMCTBA, U
TEXHOJIOTHUHU.

Hoea Ikonocuzayuu peanusyercss TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
CONIEp)KaHMS, TIOCBAMIEHHBIX OKOJOTHYECKHM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKIEHUS
po0sIeM paloOHAIBHOTO IPUPOIOIIOIB30BAHUS U HKOJIOTHYECKON 0€301MacHOCTH.

OcBoeHue coJiepKaHus MIPOrpaMMbl 1O PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHIUNAX CUCTEMHO-AEATEILHOCTHOTO noaxoaa. Jsa ¢pusuku peanuszanus 3THX
MPUHITUTIOB 0a3UpyeTCsl Ha UCTOIB30BAHUH CAMOCTOSITEIbHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mpouecca. s yrimyOaéHHOro
YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOrO0 HSKCIIEPUMEHTA,



BKJIFOYAIOIIETO (PPOHTAIBHBIE YYCHUYECKHE OTBITHI TMPH HM3YYCHHH HOBOTO
MaTtepuaa, JabopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JIBa crnocoba peanu3anuu (GU3MUECKOro TMpakThukyma. B mepBom ciydae
NPaKTUKyM mpoBoAuTcs aubo B koHie 10 u 11 kmacco, nubo mocie nepBoro u
BTOPOrO TOJYrOJUd B KaXJIOM M3 3THUX KiaccoB. Bropoit cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3yueHus paszaena (temsl). [lpu 3Tom mom paboramu
MPAKTUKyMa TTOHMUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHYECKOro JKCIEPUMEHTa,
7a00paTOpPHBIX pabOT W MPaKTHKyMma MPEACTAaBICHA €AWHBIM TepedHeM. Bwioop
TEMaTUKH JJIS 3TUX BHJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
YYaCTHUKaMU 00pa30BaTEIBHOTO MpoIiecca UCXO0IA U3 OCOOEHHOCTEH MOYypPOYHOTO
IUTAHUPOBAHUSI W OCHallleHus KaOuHera ¢usuku. [Ipu 3ToM obecneunBaeTcs
OBJIaJICHNE OOYYaIOMUMHCS YMCHHSAMH IPOBOJUTH TPSMBIE W KOCBEHHBIC
W3MEPCHHUS, WCCICAOBAHUS 3aBHCHUMOCTEH (DU3WYECKUX BEJIMYMH U TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHWE yAENAETCA PEUICHUIO PACYETHBIX W KAaueCTBEHHBIX
3anau. [Ipu 3TOM st pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3aJlayd C SBHO
3aJJaHHON U HESIBHO 3a/IaHHOM (PU3MYECKOW MOJIEIIbIO, MO3BOJISIIOIINE MPUMEHSTh
W3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjeiia Kypca, TaKk U
WHTETPUPYs MPUMEHECHHUE 3HAHUI W3 Pa3HBIX pa3aesioB. J[Js KauyeCcTBEHHBIX 3a1a4
MPUOPUTETOM SABJISIOTCS 3aJaHUsl Ha OOBSICHEHHE/NpPEeICKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOLIEH *KU3HU, TpeOyronue BbIOOpa
(bU3UYEeCKON MOJIEIH ISl CUTYAIMH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusmu DPI'OC COO k wmaTepuasbHO-
TEXHUYECKOMY OOECIIEUCHHIO Y4eOHOTo Iporiecca Kypc (GU3HKHA YIIyOJaE€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus JOJIKEH U3YUYaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHeTe (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpYyAOBaHUE [Jisi BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3NKe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX padbOT W pabOT MpakTHKyma, a
TaKXKe IEMOHCTPAIIMOHHOE 000pY0BaHHE.

JemoHCcTpaninonHoe oOopyaoBanue (opMupyercs B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUNCIICHHBIX B TporpaMMe 10 (DHU3UKE KITIOUYEBBIX JACMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3YYaeMbIX SIBIIGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHHI.

JlabopaTopHoe 000pynOBaHHME MJIS YUYEHUYECKHX MPAKTUUYECKUX padboT
dbopMupyeTCs B BUAE TEMAaTHYCCKUX KOMIUICEKTOB M 00ECIIEUMBACTCS B pacyeTe



OJIHOTO KOMIUJIEKTa Ha JBYyX oOOydarouuxcs. TeMaTuueckue KOMIUICKThI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILJICKCHOM
UCIOJIb30BAaHUU AHAJIIOTOBBIX U IUMPOBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMU LEJIIMHU U3y4YEeHHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

dbopmMupoBaHUE HHTEpeca M CTPEMJICHUS OOy4YaroUUXCsi K HaydHOMY
U3YUYCHUIO TPHUPOJABI, Pa3BUTHE WX HMHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYyYHOM METOJ]ie MO3HaHUs U (HOPMHUPOBAHUE
HCCJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIUM SIBJICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJjbTara U3YUEHUs] OCHOB
CTpOEHUS MaTepuu M PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE YMEHUN OOBSCHSTH SBICHUS C UCIIOIb30BaHUEM (DU3UUECKHUX
3HAHWM U HayYHBIX JOKA3aTEIbCTB;

dbopMupoOBaHUE TMPEACTABICHUN O poiau (U3UKU I Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymymiei
npoecCHOHaNbHON  JEATENbHOCTH, CBSI3aHHBIX C (U3HMKOM, MOJArOTOBKA K
JanbHENIeMy 00y4eHHUIO B 9TOM HaIPABJICHHH.

JlocTixkeHue 3TUX 1elieid oOecrieunBaeTCsl peleHueM CIeAYIOIMX 3a1ad B
npoliiecce u3yueHus Kypca (U3MKi Ha YPOBHE CpeIHETo 0011ero o0pa3oBaHus:

MpPUOOPETEHNE CUCTEMBI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKJIIOYas  MEXaHWKY,  MOJIEKYJIAPHYIO  (HU3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupOBaHUE YMEHUM MTPUMEHSTh TEOPETUUECKUE 3HAHUS JIJ11 OOBSICHEHUS
bu3nYecKnX SIBICHUN B MPUPOJE U JUISI MPUHATHS TPAKTUYCCKUX PEIICHUN B
MMOBCEIHEBHOM KM3HU;

OCBOCGHHME CIIOCOOOB pEIICHUS pPa3UYHbIX 3a7a4 C SBHO 3aJaHHOU
dbuzuyeckol MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHLHOE CO3/aHue
dbu3nyecko MoJeNd, aJIeKBaTHOM YCIOBMSIM 3ajJaud, B TOM YHUCJIE 3a/ad
WHXXEHEPHOTO XapaKTepa;

MOHUMaHUE (U3MYECKUX OCHOB U TIPUHIIMIIOB JEUCTBHUSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIy;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOIO TUIAHMPOBAHUSA M TIPOBEACHHUS
bU3UYECKNX JKCIEPUMEHTOB, aHaJIM3a W HUHTEpHpeTanuu HHPOpMaIuy,
OMpeIeNICHNs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3[IaHUE YCJIOBHUM I Pa3BUTUS YMEHUU IPOEKTHO-UCCIEN0OBATEIbCKOM,
TBOPUYECKOM JIeATETLHOCTH;



pa3BuTHE UHTEpeca K chepaM npodeccuoHaIbHON NEeSTEIbHOCTH, CBA3aHHOMN
¢ (PUBHUKOM.

B cootrBerctBum ¢ TpeboBanusmu DI'OC COO yriyOGia€HHBIH YpPOBEHb
u3ydeHus: yueOHoro mnpeamera «®Pu3nka» Ha YPOBHE CpEAHEro OO0IIeTo
oOpa3oBaHusg BbIOMpaeTcss OOyYarOUUMUCA, I[UIAHUPYIOIIUMH MPOAOJIKEHUE
00pa30BaHUS O CTIENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQPHIISL.

Ha u3yuenue ¢pusuku (yriayOiaEHHbIA ypOBEHb) HA YPOBHE CPEJAHETO OOIIETO
obpazoBanusa orBoautTcs 340 gacos: B 10 kimacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kiacce — 170 gacoB (5 yacoB B HEEIIO).

[Ipennaraempiii B mporpamMmme Mo (QU3MKE MepeyeHb JabopaTOpHBIX U
NPAaKTHUYECKUX pabOT SBISAETCSA PEKOMEHIOBAHHBIM, YYHUTEIh JEJaeT BBIOOP
MpOBeNCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEM 00YyUaIOIIUXCSI.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. Hay4Hblii MeTO] MO3HAHUS NPHPOABI.

®duszrka — pyHIaMEeHTAIbHAS Hayka o mpupoae. HayuHslil MeTo1 MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PUBNYECKUX SBJICHUU.

OKCHepUMEHT W Teopus B Mpoliecce Mo3HaHus Npupoasl. Habmionenue u
HKCIIEPUMEHT B (PU3UKeE.

CrocoObl m3MepeHusi (U3NUECKUX BEIMYMH (AHAJOTOBBIE W IU(POBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BeduuuH  (aOconroTHas U
OTHOCHTEIIbHASA).

MonenupoBanue (HU3NIECKUX SBICHUN M MPOILIECCOB (MaTepuaabHas TOYKA,
abCoOIOTHO TBEPAOE TENO, HealbHAs >KUIKOCTb, HJEATbHBINA Ta3, TOYEUYHBIH
3apsn). ['unoreza. @U3NYECKHl 3aKOH, TPAHULIBI €r0 MpuMeHuMocTu. duznueckas
TEOpUSL.

Ponb u mMecTto ¢u3Mku B (GOpMHUPOBAHMU COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN I€ATETbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne cwiibl TOKAa M HaNpsHKEHUS B IEMU TMOCTOSHHOTO TOKAa MpPH
MTOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHLHBIX TPHUOOPOB.

3HaKOMCTBO C LM(ppoBOK Jadbopatopuel o ¢usuke. [Ipumepsl u3MepeHus
(bU3HYEeCKUX BEIMYMH TIPHU MIOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBHkKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast m oOpaTHas 3a1a4l MEXAHHKHU.

Pannyc-BekTop MaTepuaibHOM TOYKHU, €ro MPOEKIHH HAa OCHU CHCTEMBI
KoopauHat. Tpaekropusi.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTepHalbHOW TOYKH, MX MPOEKUUH HA OCH CUCTEMbI KOOpPJMHAT.
CrnoxeHue nepeMeIeHnil U CI0KeHUE CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUSI U MyTH MaTEepUaIbHON TOUYKU OT BPEMEHHU M MX
rpa@uKy.

CBoOogHOe MmajeHUe. YCKOpeHHe cBOOOIHOTO majacHus. J[BmkeHHe Tena,
OpOIIEHHOTO0 TOJ YIJOM K TOPU30HTY. 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUATIbHON TOYKH OT BPEMEHU U MX IPpaUKH.



KpuBoimHenHoe  nBWKEeHWE. J[BMKEHHE  MAaTepUAIbBHOW  TOYKHA IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHas ckopocTh. Ilepmom m vactora oOparieHus.
[lenTpocTpemuTenbHoe (HOPMaIbHOE), KacaTelbHOE (TAHT€HIIUAIBLHOE) U MOJTHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHudeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JBWKCHHE CHApSAOB, LEMNHBIE, MIECTEPEHYATHIE UM PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauyuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALNS KMHEMATUUYECKUX XaPaKTEPUCTUK
JBH>KCHUSL.

Cnoco0bI UcclIET0BaHUS IBUKEHUN.

NnmrocTpanus npeaeabHoro nepexoia 1 U3MEpeHue MIHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBHKEHUN C UCIIOJI30BAHUEM MEXaHU3MOB.

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

HaOnronenne ABWKEHHS Teja, OPOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

Hamnpagienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yTri0BO CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
TE€Jla B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, nPpAKmMuKym.

N3ydyeHrne HEpaBHOMEPHOTO JABHXKEHUS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHUU
10 HaKJIOHHOM INIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepeHne  yCKOpEHHs CBOOOTHOTO MaJICHUs (PEKOMEHI0BAaHO
UCIIOJIb30BaHue U POBOI TabopaTOpUn).

N3ydenne nABWXKEHUSI Tella, OpoOIIeHHOro Topu3oHTalbHO. [IpoBepka
TUIIOTE3bl O TMPSIMOM MPONMOPUMOHAIBHON 3aBUCUMOCTH MEXAY JIaIbHOCTHIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO Tea.

N3ydyeHne IBUXKEHUSI Tella IO OKPYXKHOCTH C IIOCTOSHHOM MO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalieHuss KOHUYECKOro MasiTHUKa
OT €ro napameTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH HprotoHa. MHepuumanbHble cuctemsl oTcuéra. [IpuHnmn
oTHOcuTeNnbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCUETa (ONpPENEIEHUE,
IPUMEDHI).

Macca Tenma. Cwia. [IpuHIun Cyneprio3uiuy CHil.

Bropoit 3akoH HproTOHA 111 MaTe€pUaNbHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUSA. OKBHUBAJICHTHOCTh TIPABUTALMOHHOM W
VHEPTHON MAaCCBI.

Cuna tsbxkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOTO MaJieHUsI OT BBICOTHI
HaJ IIOBEPXHOCThIO IUIAHETBI M OT reorpaguueckoi MmuUpoThl. JIBH)KeHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckas CKOpOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIBKEHUS WU CHJIA TPECHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHHS TNpPU JBUKEHUU Tejia B
KUJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JBUKECHMUS.

Hasnenue. I'napocrarndeckoe napienue. Cuina Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOAIIMITHUKHY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUs Tell B MHEPUUAIbHBIX U HEMHEPIMAIbHBIX CHCTEMAaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne 1ByX LMIMHAPOB WM IIAPOB PA3HOM Maccel € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAILHON CUCTEMBI OTCYETA.

CpaBHEHHE  PpABHOJIEHCTBYIOIIEH  NPWIOXKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOUIUX B PE3yJIbTaTe B3AMMOICHCTBHS TEII.

N3mepenne macc o B3auMOJIECUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOIBEME U MTAICHUH.

[HenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUSI ITIOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TIPU ABMKEHUM OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

[TpoBepka rumore3pl O HE3aBUCHMOCTH BpPEMEHHM JBUXKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 3aJaHHOE PAaCCTOSIHUE OT €ro MaCCHhl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
JErKuM OJIOK.

N3mepenne kod(duiiieHTa TpEeHUs MO BEJIMYUHE YIJIOBOro KoddduiueHta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBUxkeHUs OpyCcKa MO HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
K03 pHUIEHTOM TpEHUSI.

N3yyeHne nBUKEHUS Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. I[locTymarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHusd. [limedo cumsl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKME IMPOLECCH: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelI€TUaThle KOHCTPYKIIUH.

Hemoncmpayuu.

Y ci10BUsI paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomut, nPpaKmMuKym.

HccenenoBanne ycliOBUM pPaBHOBECHS TBEPAOTO TeENA, HMEIOLIErO0 OCh
BpaLCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTHU TBEPAOTO TENA, UMEIOLIETO TUIOMIAb OMOPBHI.

Tema 4. 3axkonvt coxpanenus é mMexanuke.

Nmnynbec MaTepraibHOM TOYKH, CUCTEMbI MAaTEPUAIbHBIX TOYEK. L{eHTp Macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema o IBH)KEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE JBM)KECHHUE.

MoMeHT umiynbca MarepuanbHOM TOUYkHW. [IpencrtaBiieHMEe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cuisl Ha MajqoM M Ha KOHEYHOM mepeMmenieHuu. ['paduueckoe
IpeICTaBI€HUE PAOOTHI CHIIBI.

MOIHOCTH CUJIBI.

Kunernueckass sHeprusi MaTepHalbHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOU SHEPTUU MATEPUAIBHOU TOYKH.



[loTeHuManbHble W HEMOTEHIUANbHbIC CWIbl. [loTeHUManbHas HHEPTHUs.
[ToTenmuanpHas 3HEprus ynpyro nedopmupoBaHHON mpykuHbL. [loTeHInampHas
SHEPIUsl Tejla B OJHOPOJHOM IpaBUTALMOHHOM Imoje. lloreHnumanpHas sHeprus
Teja B TPABUTALIMOHHOM TI0JIE OJIHOPOJHOTO I1apa (BHyTpH U BHe Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThs KOCMUUECKAsT CKOPOCTh.

CBsi3b  paOOThl HEMOTEHIMAJIBHBIX CHWJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJ. 3AKOH COXPAHCHUSI MEXAaHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

YpaBHenne bepHymn Ui UACATbHOM KUIAKOCTH Kak CJEICTBHE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW SHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIBUKEHUE PAKET,
BOJAOMET, KOMEP, NPYKUHHBIM MHCTOJNET, THPOCKOMN, (QUTypHOE KaTaHWe Ha
KOHbBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUKEHUE.

HN3mepeHne MOITHOCTH CHJTBL.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PaOOTHI.

B3aumHbIe TIpeBpalleHUs] KHHETUYECKOM W NOTEHLUWAIBHOW SHEPrUU IpU
JEWCTBUM HA TEJIO CHJIBI TSKECTHU U CHIIBI yIIPYTOCTH.

CoxpaHeHHEe S3HEPTUH NPU CBOOOTHOM MaJACHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne uMmimyJlibca Tela o TOpMO3HOMY Ty TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIISI MU MOIIHOCTH
CUJIBI TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEJla C UMITYJIbCOM CHJIBI.

HccnenoBanre cCOXpaHEHHs] UMITYJIbCA TPU YIIPYTOM B3aUMOJEHCTBUM.

N3mepeHre KHHETUYECKOM SHEPTUHU TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS TIOTCHIIMATBLHON YHEPTUM MPYKUHBI C pabOTOMN CHIIBI
TPEHUS.

Omnpenenenue pabOThl CWIbI TPEHUS] TPU JBIKCHUHU Tea IO HAaKIOHHOU
IJIOCKOCTH.

Paznen 3. Mosekyasipuas Gu3nKa 1 TEPMOJAMHAMUKA.

Tema 1. OcHobl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYyJIsIpHO-KuHeTndeckon Tteopun (MKT), ux
ombiTHOe oOocHOBanme. Jluddysus. bpoyHoBckoe nBIKEHHE. XapakTep
JIBI)KCHUSI W B3aMMOJICHCTBUSL YAaCTHI[ BellecTBa. MOJIETM CTPOEHHS Ta3oB,
KUIKOCTEH M TBEPABIX TN U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u pasmepel Mosiekyd (atomoB). KonaudecTBO BellecTBa.
IToctrostnaast ABorajipo.

TemnoBoe paBHOBecue. Temmeparypa u crnocoObl e€ umepenus. I[llkana
temmneparyp Llenbcus.

Mogenb UlieaqbHOTO ra3a B MOJEKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBU>KYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT JPYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lanpToHa. M3ompoiiecchl B
UJCIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BeliecTBa. [ 'paduyeckoe
Mpe/ICTaBIIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBICHUEM M CPEAHEH  KUHETMYECKOW  DHEprueu
MOCTYNATEIbHOIO TEIJIOBOTO JBUXKEHUSI MOJEKYJ HACAIbHOrO ra3a (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU dHEPruei MocTynaTeIbHOro TeIIOBOrO IBMKEHUS €€ YaCTHII.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTydYeHue HaHOMaTEePUAaJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL] BEIIECTBA.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKEHHUS.

Jubdysus KuIKOCTEH.

Mogenp onsita llTepHa.

[IpuTsrkeHrE MOJIEKYI.

Mogenu KpuCTalsIn4eCKUX peLEToK.

HaOnronenue u uccienoBaHue U30MpOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

HccnenoBanre Tpolecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MEHE MEXKTy TOpsUei U XOJIOHOM BOJOM.

N3ydenne H30TEPMHUYECKOrO Tporecca (PEKOMEHIOBAHO HCMIOJIb30BAHUE
urdpoBoii 1abopatopun).

N3ydyeHne n30X0pHOTO MporLecca.

N3ydenne nzobapHOTo mporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHElIHNE U BHyTpeHHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEHHE 3HAYEHUSI BEJIUYMH, OMUCHIBAIOIINX
e€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMonpou3BOJibHAs — pellakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogens uICAIBHONO Tra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHCHUU:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJCNM: HU3Kash KOHIEHTPAIUsl YacCTHll, BHICOKHE
TeMneparypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruyd OJHOATOMHOTO UJEaIbHOIO
rasa.

KBasucraTuueckue u HECTaATUUECKUE MTPOLIECCHI.

OnemenTapHas pabota B TepMoArHaMuKe. Beraucienue paboTsl o rpaduxy
npoliecca Ha PV-nuarpamme.

Tennonepegaya  kak  cmoco0  M3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepiieHuss pabotel.  KoHBekius,
TEIIONPOBOIHOCTb, U3TyUCHHE.

KomnuectBo Ttemnorel. TemnoéMKkocTh Tena. YAelbHas W MOJISIpHAs
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHMEe Maliepa. YaenbHas TeEIIoTa CropaHus
torumBa. Pacuér komuuecTtBa TemOTHl mOpu Temionepenadye. Illonstue o006
aaumabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHMKW. BHyTpeHHsass »sHeprus. KonnuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBL.

Btopoii 3akoH TepMOJMHAMUKH JJiS PABHOBECHBIX MPOIECCOB: uepes
3aJIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOU CHUCTEMbI MPOXOJIUT
eIMHCTBEHHAs aanabara. AGCOMOTHAS TeMIeparypa.

BTtopoii 3aKkOH TEpPMOJMHAMUKM JJI1 HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOKHO TIepeiaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tea K 0ojiee HarpeTomy 0e3
komrieHcanmu (Knaysuyc). HeoGpatumMocTh MpUpOIHBIX MPOIIECCOB.

[TpuHume! nectBus TertoBbix MamuH. KIT/I.

Makcumansnoe 3Hauenue KIIJI. [ukn Kapho.

DKOJIOTHYECKHE aCTEKThl MCIOJIb30BaHUS TEIUIOBBIX ABUraTesiei. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOILECCHI: XOJOAUIBHUK,
KOHJIUIIMOHEP, AU3ENIbHBIA U KapOIOpaTOpHBIA ABUTraTENM, MapoBas TypOuWHa,
MOJIyYCHHE CBEPXHU3KUX TEMIIEpaTyp, YTWIH3AUUs «TEIJIOBBIX» OTXOJIOB C
MCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUsl OMOOPraHMYECKOTO TOTLIMBA JIJIs
BBIPAOOTKHU «TEIIOBOI» U DJIEKTPOIHEPTUU.

Jemoncmpayuu.

W3menenue Temneparypsl pu aanadbaTtuyeckoM pacIlIupeHUN.

Bo3ayuiHoe orHuBo.

CpaBHeHUE yAENTbHBIX TETNIOEMKOCTEHN BEILIECTB.



CnocoObl UI3MEHEHUSI BHYTPEHHEN YHEPTUH.

HccnenoBanne aanabaTHOro mporecca.

KoMmnbroTepHbie MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3Mepenue yaenbHOM TENI0EMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOro mpoiiecca.

N3ydeHne B3alMOCBSA3U JSHEPTHH MEXMOJICKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIEPATYPbI KUIICHUS KUIKOCTEH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHjaeHcanusa. McnapeHue W KumneHue. YJenabHas
TEIJI0Ta MapooOpa3oBaHUS.

HacbllieHHbIE ¥ HEHachIllleHHblE Mapbl. KayecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPhl KUIIEHUS OT JIaBJIICHUS
B JKUJIKOCTH.

Bnaxxaocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIaKHOCTb.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
KpuctayyioB. IlnmaBiieHne W KpucTam3anus. YJelbHas TEIUIOoTa IUIABICHUS.
CyO6numariusi.

Hedbopmaru tBEpAOTrO Tena. Pactskenue u cxxarue. Casur. Moayns FOwra.
[Ipenen ynpyrux aedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacuimpenre. AHrapMOHHM3M TEIUIOBBIX KOJI€OaHUN YaCTHI] BEIIECTBA KaK IPUUMHA
TEIJIOBOT'O paclIvpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBaHue SHEPTUU B (ha30BBIX IIEPEX0/IaX.

YpaBHEHHUE TEIIIOBOTO OajaHca.

[ToBepxHoctHoe HaTspkeHHE. Koda(ppuimeHT MmOBEpXHOCTHOTO HATSHKEHHUS.
Kanumnsipusie siBinenus. JlapieHue o1 MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHUE IPOILIECCHI:  KHUIKHE
KPUCTAILJIbI, COBPEMEHHbBIE MAaTEPUAIBI.

Hemoncmpayuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunienne. Kunenue npu noHM>XEHHOM JTaBJICHHM.

N3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CwmauuBanue.



KanunnspHsie siBICHUS.

Mopaenn HEeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Buner nepopmanuii.

Habmronenne manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenune yesbHON TEIJIOTHI IUIABIICHUS JIbJA.

N3ydeHne CBONCTB HACBIILICHHBIX NIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEILICHUH.

N3mepenne ko3¢ duimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManud  pe3MHOBOro oOpasua  oT
MIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MPOSIBICHUs. DJNEKTpUYecKuil 3apsn. JlBa Buua
AIEKTPUYECKUX 3apsAaoB. I[IpOBOAHMKHM, [HUAJIEKTPUKA H  IOJYyIPOBOIHHKHU.
OJIEMEHTApHBIM DJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHs DIEKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsle 3apsapl. 3akoH Kymnona.

OnekTtpuueckoe nose. Ero neiicTBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsok€HHocTh  anekTpuueckoro  mnoisid.  IlpoOueiid  3apsn.  Jlunum
HaMpPsHKEHHOCTH 3JIEKTPUYECKOro 1ojst. OJHOPOIHOE 3IEKTPUUECKOE MOJIe.

[ToTeHMAaNbHOCTh AJIEKTPOCTATUYECKOTO IMOJiA. Pa3HOCTh IMOTEHIMANIOB U
HanpsbkeHue. [loTeHnuanbpHass SHeprus 3apsga B AJIEKTPOCTATUYECKOM TOJIE.
[ToreHnman 31eKTpocTaTUYeCcKOro noJisg. CBsi3b HANPSXKEHHOCTH TOJISI U Pa3HOCTH
NOTEHIMAIIOB JUJISl AJIEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOrO, TaK u
HEOJHOPOIHOTO).

[IpuHIMI Cynepno3UINU SJIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepwl. [lome
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy miapa. Ilosme paBHOMEpHO 3apsiKEHHOU
OECKOHEUYHOM TUIOCKOCTU. KapTuHBl JHHUI HANpsH>KEHHOCTH OSTUX MOJEH U
AKBUNOTCHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOTHUKH B 3JIEKTPOCTATUUECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aPSAI0B.

JusnexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jusnextpruueckas
IIPOHUIIAEMOCTb BEIIECTBA.



KonzeHncatop. DJIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeIMHEHUE KOHIeHCaTOpoB. [locnenoBaTenbHOE COEqUHEHHE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

JIBrkeHne 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUECKOM IOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOI,
IIEKTPOMETP, DJEKTPOCTaTHYECKass 3al[uTa, 3a3€MJICHHE JJIEKTPOIpPUOOpPOB,
KOHJIeHCaTOphl, reHepaTtop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS AJIEKTPOMETPA.

DIEKTPUUECKOE T10JIE€ 3aPSAKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3apsKEHHBIX IUIACTHH.

Monens anekTpocratuyeckoro reueparopa (Ban ne ['paada).

IIpOBOIHUKH B IIEKTPUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSHHOM Y EPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOT0 MOJIS 3apsSyKEHHOTO KOHAEHCATOPa.

3apsaKa 1 pa3psiKa KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKMUKyM.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaGmronenue npeBpallieHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUS CBETOAMO/IA.

W3ydeHnne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHIECHCATOP.

Pacnpenenenune pa3sHOCTH ITOTEHIMAJIOB (HampsDKEeHMST ) pu
MOCJIEA0BATENBHOM COEAMHEHNN KOHAEHCATOPOB.

HccnenoBanne paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuwlil 31eKmMpuiecKuii mok.

Cuna Toka. [IocTOsSTHHBIN TOK.

YcmoBust CymiecTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. cTouHHMKH
toka. Hanpsokenue U u D1C é.

3akoH OMa [1J1 y4acTKa LeMHu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COINIPOTHUBIICHUSA
OJHOPOJHOTO MPOBOJAHWKA OT €ro JJIMHBI W IUIOMIAAY MHONEPEYHOrO0 CEUCHUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpuyeckux menei. [pasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JIeHua.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBasi MOIIHOCTb, BbIIEIsieMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOW  (3aMKHYTOM) JJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHn4ecknue YCTpPOWCTBA W TEXHOJOTMYECKHE ITPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenune Cuiibl TOKa U HaIMPSHKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAIpPSKEHUS [UJIL PE3UCTOpa,
JIaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEYEHUs U MaTepuana.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA OT COMPOTHUBIICHUS MPU MMOCTOSHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne DJIC. KopoTkoe 3aMbIkaHHUE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0sI coeuHEeHUs1 UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanre CMENIAHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenune yaenbHOoro COMPOTURIIECHUS MPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANPSKEHUS I JIaMIIbI
HaKaJIWBaHUS.

YBenuueHue npenena n3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMTPOTURIICHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucumoctd J/[C raapBaHM4ECKOro 3JEMEHTA OT BPEMEHH
MpU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEXAY IOJIOCAMU HMCTOYHHKA TOKA
OT CHJIBI TOKA B IIEIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuyHsIX cpeoax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOJAUMOCTb TBEPABIX METAJJIOB. 3aBUCHMOCTbh COINPOTUBIICHHUS METAJUIOB OT
Temmnepatrypbl. CBEpXIPOBOIUMOCTb.



DIIEKTPUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

ITonynpOoBOTHHKHY. CobcTBeHHas " IIpUMeECHAas IIPOBOIMMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-nepexosa. [loaynpoBogHIMKOBBIE TPUOOPHI.

DNEKTPUYECKUI TOK B JJIEKTPOJIUTAX. IJJIEKTPOJUTHUYECKAs JUCCOLMALIMS.
DnekTponus. 3akoHbl Dapajaes 1 AAEKTPOJIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IIPUMEHEHHE: Tra30pas3psiaHble
JamIbl, SJIEKTPOHHO-Iy4eBass TpyOKa, MOJYNpPOBOJHUKOBBIE HPUOOPHI: JHUOA,
TPaH3UCTOP, (QOTOAMOA, CBETOAMOJ, TajlbBaHUKA, papUHUPOBAHUE MEMH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpOoBOIMMOCTB JIEKTPOJIMTOB.

3akoHsbI nekTposn3a Papanes.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

CpaBHEHHE TPOBOIUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OaHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

Habmroienue snexrpomnamnsa.

W3mepenne 3apsiaa OTHOBAIIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3ZUCTOpPA  OT
TEeMIIepaTyphl.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3nyecKuil MPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BEIMYHH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U 1U(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTENbHBIE MOIPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEJTUYHH.
OueHka rpanuil OrpeNIHOCTEMN.

[IpoBeneHrnEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(bu3MUEeCKX BEIUYMH, NPOBEpPKA NPEAJIOKEHHBIX T'MNoTe3 (BbIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTHYECKHX  paslenax «YUYEHHYECKMH  DKCIEPHUMEHT,
n1abopaTopHbie pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayOnénHoro ypoBHs B 10  knmacce
OCYILECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SIBICHUE, HAY4YHBIA (akT, rumoresa, (Guanyeckas BEIUYMHA, 3aKOH,



TEOpHUsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJAEIb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIC TPUOOPHI, ITudpoBas Jadboparopusi.

Mamemamuka: peunieHre CcUCTeMbl ypaBHeHUW. JluHelHas ¢GyHKIMs,
napabona, runep6osua, ux rpaduku U cBOicTBA. TpUroHoMeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIIMU HA OCU KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Bbuonozua: mexannueckoe NBUKEHUE B KUBOU mpupone, nuddysus, ocMoc,
TEIUIOOOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpefbl,
yTHIM3as OMOOPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIUJIOBOM» U
AIIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KalMJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANIEKTPUUYECKUE SIBJICHUS B AKUBOU MPUPOJIC.

Xumusa: NHUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHHUE aTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJSIpPHAs Macca, IOJIYyYEHHUE HAHOMAaTepUalioB, TEIIOBbIC
CBOICTBa TBEPABIX TeJl, KUAKOCTEH U ra3oB, KUIKUE KPUCTAIUIIbI, DIEKTPUUECKHUE
CBOMCTBa METAJIJIOB, DJIEKTPOJIUTHYECKAS TUCCOLUAIINS, TaTbBAaHUKA, JIEKTPOHHAS
MUKPOCKOTHS.

T'eozpagpusa: BnaxxHoCTh BO3/yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonocusa: npeoOpa3zoBaHuE IBUKEHUN C MCIOJIB30BAHUEM MEXaHU3MOB,
YYET CYXOro U IKUJIKOTO TPEHUS B TEXHUKE, CTAaTUUYECKUE KOHCTPYKUIUU
(KpOHIUTENH, peméTyarble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTrHUE), NBUTATE]Ib BHYTPEHHETO
cropaHusi, mapoasi TypOrHa, ObITOBOM XOJIOJUIBHUK, KOHJIUIIMOHED, TEXHOJIOTUU
MOJIYYECHHUS] COBPEMEHHBIX MATEpPHAIOB, B TOM YHKCIIE HAaHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
razopaspsiIHbIC JIaMIIbl, TOJTYTIPOBOHUKOBBIE TPUOOPHI, rajbBaHUKA.

11 KUIACC

Paznen 4. DaekTpoauHaMu KA.

Tema 4. Macnummnoe noJe.

B3aumopnencTBue IOCTOSAHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uMHAayKuuu. I[IpuHuomn cynepro3uuuu
MArHUTHBIX NOJIeH. JIMHUY MarHUTHON MHTYKIWH.

MarnuTtHoe 1oJie IPOBOAHUKA C TOKOM (IPsIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBieHUe U MOYJb. [[BUKEHNE 3apsKEHHOW YaCTHULIbI
B OJHOPOJTHOM MarHuTHOM Moje. Padora cuisr Jlopenna.

MarnutHoe 1ose B Bemecrse. PeppOMarHeTUKy, rapa- U 1MaMarHeTUKHU.



TexHndeckre yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHl: NPUMEHEHHE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIIEKTPOJBUTATEND KOO, YCKOPUTEIH 2JIEMEHTAPHBIX YaCTHIL.

Hemoncmpayuu.

Kaptuaa  nuHWMA  WMHAYKOMM ~ MarHATHOTO — IIOJSL  IOJIOCOBOTO  H
MIOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KapTuHa nuHMN MaraiuTHOW MHAYKIWU TIOJSL JJIMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienrie 1BUKEHUS My4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIUI JNEUCTBUS DJEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmMuKym.

HccnenoBanre MarHUTHOTO MOJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMCTB (peppOMArHETHKOB.

HccnenoBanne N€MCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnekmpomazHumnan UHOYKYU:L.

SIBiieHue 2NEKTpOMAarHUTHOW MHAyKUMH. [lOTOK BEKkTOpa MarHUTHOM
uHaykiuy. OJIC mHAaykuuu. 3aKOH 3JEKTpOMarHuTHOM uHAykuuu Dapanes.
Buxpeoe anekrpuueckoe mnoje. Toku Pyko.

OJC uHAYKUMHU B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[TpaBuino Jlenua.

NunykTtuBHOCTh. KaTymika WHIYKTUBHOCTM B LIENM MOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOUHAYKIHH.

DHeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHnueckre yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
1€Yb, COJICHOU], 3alllUTa OT AJEKTPHU3ALNU TEJ MPU ABUKEHUH B MArHUTHOM IOJIE
3emMin.

Jemoncmpayuu.

HabGmronenne sBjeHusI 3JICKTPOMArHUTHON MHIYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHue MarauTa B alFOMUHUEBON (METHOMN) TpyOe.

SIBieHne CaMOMHAYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OrnpeneneHue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBIEHUS] CAMOUHIYKIIUH.

COopka MoJIeH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenshas cucrema. CBoOOAHBIE KOJICOAHUS.

["apmonunyeckue konebanus. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHepreTU4ecKoe ONnKvcaHue (3aKOH COXPAaHEHUs MEXaHWYEeCKOM sHepruu). BriBon
JTUHAMAYECKOTO OMUCAHUS TAPMOHMUYECKUX KOJIeOaHUN U3 WX DHEPTeTUYECKOTO U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amvmutyaa U ¢asza konebaHuil. CBA3b aMIUIMTYIbI KOJEOAHUI HMCXOMAHOU
BEJTMYMHBI C aMIUTUTYIaMU KoJieOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepron u dactora kojeOanuid. [lepumon ManabiX CBOOOJHBIX KOJICOAHMI
MaTeMaTU4ecKoro wmasitHuka. I[lepuos CBOOOJIHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxarouux Kojaebanusx. BeiHyKaeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBasd. BinsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHMSI.

TexHuyeckue yCcTpoMCTBAa U TEXHOJOTMYECKHUE MPOILIECCHl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaGnronenne He3aBUCUMOCTH NEPUOJA MaNbIX KOJIEOAHUH Ipy3a HA HUTH OT
aMILTATYIbI.

HccnenoBanune 3aTyXamMux KOaeOaHWid U 3aBUCUMOCTH TIEpHUoia CBOOOTHBIX
KOJI€OaHMI OT COTPOTUBIICHHUS.

UccnenoBanne koyiebaHUN Tpy3a HAa MACCHUBHOM MpYXKUHE C IEJbIO
dbopmMupoBaHUs MPEICTABICHUN 00 HICATBHON MOJIENU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHECHUS YHEPTUU MPH KOJICOaHUAX TPy3a Ha TIPYKUHE.

HccnenoBanne BIHYKACHHBIX KOJIEOAHU.

HabGmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.



N3mepenne mnepuoga CBOOOJHBIX KOJEOAHUH HUTSHOIO U MPYKUHHOTO
MasiTHUKOB.

N3yuenue 3aKOHOB JBM)KEHHUS TeJa B XOJI€ KOJIeOaHU HA yIPYTroM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B MIPY>KUHHOM MasiTHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXalOIINX KOJICOAHMIA.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHumuosie Ko1e0aHUsL.

Konebarenpubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
ujealbHOM KosiebaTenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMIUIATYbI
3apsijia KOHAEHcaTopa ¢ aMIUIMTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aK0H COXpaHEHUS YHEPTUU B UACAUTHPHOM KOJICOATEIIbHOM KOHTYPE.

3aTtyxaromnme ANEKTPOMArHUTHBIE KOJIeOaHMsI. BriHyX1€eHHbBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemenHbii TOK. MOIIHOCT, MEPEMEHHOTO TOKAa. AMIUIUTYJHOE H
JEUCTBYIONEEe 3HAYCHUE CHWIbI TOKA W HANPsDKCHHS TPU pa3IudHoN (opme
3aBUCHUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
WHIYKTUBHOCTU B LIENH CUHYCOMJAIBHOTO NMEPEMEHHOr0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya M mnoTpeOieHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHUECKHE MPOLECCHl: SJIEKTPUUYCCKUIM
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJCOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarolUX IEKTPOMArHUTHBIX KOJIEOAHUH.

Mopenb 3JIeKTpOMarHuTHOTO T€HEpaTopa.

Boiny>X/IeHHbIE CHHYCOUIaTbHBIE KOJICOaHUSI.

Pe3ucrop, karyiika MHIYKTUBHOCTH U KOHAEHCATOP B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanc mnpu mMocien0BaTebHOM COEAMHEHUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YceTpoiicTBO M IpUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mopens JIMHUM 3JIEKTPONEPEIAYN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne MEpPEMEHHOTO TOKA 4epe3 IOCIEA0BATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYILIKY U PE3UCTOP.

HaGnrogenue 3eKTpoOMarHiTHOIO pe30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKmMpPOMAZHUMHbBLE 6OJIHbL.

MexaHnuecKkue BOJIHBI, YCJIOBUA HUX pacnpocTpaneHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBolicTBa MEXaHUYECKHUX BOJH: OTpa)X€HUE, MpeloMJieHue, HHTepdepeHuus u
nudpaxims.

3Byk. CkopocTs 3ByKa. [’ poMkocTh 3ByKka. Beicotra ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3yYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnasi oprieHTays BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HUE,  MPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHuns u qudpaKims.

[[Ixana 3M€KTPOMAarHUTHBIX BOJIH. [[prMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUaeHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenepon, CBY-neus,
yJIBTPa3BYKOBasl IMATHOCTHKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauyuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTh JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHHS] MEXaHUYECKHUX BOJIH.

HaOmronenne natepdepeHunu 1 Audpakiiii MEXaHUYeCKUX BOJIH.

AKYyCTHUYECKHI1 pE30HaHC.

CBoiicTBa ybTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJeOaHH.

HccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHE,
pesioMJIeHUE, MOoIspu3aius, Judpakius, UHTephepeHITus.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPA(PUOIETOBOTO U3ITYUESHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKyMm.



N3ydenne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacupocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA B OJHOPOAHOU cpexe. JIyu cBera.
ToYeuHbI UICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne m3oOpaxkeHuil B
1ockoM 3epkaie. Chepuueckue 3epkaia.

[Ipenomiienue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOJIIOTHBIM MOKa3aTelb
npenomiieHusl. OTHOCUTENBHBIN MOKa3aTeb npenoMiieHus. [I0cTOSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JIMH BOJIH NPHU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszielia IByX ONTUYECKUX CPEL.

Xon mydeit B mpusme. [lucnepcusi cBera. COXHBIM cocTaB 0eloro cBera.
IBer.

[TonHoe BHyTpeHHEE OTpa)keHue. [IpenenpHbIil yroa MmojJHOrO BHYTPEHHETO
OTpaKEHHUSI.

ColOuparomie u pacceuBatomiue JuH3bl. ToHkas nuH3a. DoKycHOe
paccTositHUE MW ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTosiHUSI TOHKOM c(epruyeckod JHMH3BI OT €€ T€OMETPUU M OTHOCUTEIHHOIO
IIOKa3aTess MpeIOMIICHUS.

dopMyJia TOHKOM JIMH3bL. Y BEIIMYEHHUE, JaBAEMOE JIMH30U.

Xon nyda, OpOLICANIETO JMH3Y MOJ MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckod ocu. I[locTpoeHne wu300paxeHUd TOYKHM M OTpe3Ka MpSIMOM B
COOMpAIOIUX U PACCEUBAIOIINX JUH3aX U UX CUCTEMaXx.

OnTuueckue npubopsl. Paszpemaromas cnocoOHOCTh. [71a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBass ontuka. HWutepdepenius cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBusi HabOMOIEHUS MaKCUMyMOB M MHMHHUMYMOB B HHTep(hEpEHIIMOHHON
KapTUHE OT [JIByX KOT€PEHTHBIX HCTOYHMKOB. [IpuMepbl KIacCHYECKHUX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakimoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JaBHBIX ~MAKCMMYMOB TP NAJCHHMM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTPOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroanmnapar, MHUKPOCKOI, MPOCKIMOHHBINA ammapar, MPOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, AU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaoMiIeHHs CBETA.

HaOnroienrie moJiIHOro BHyTPEHHETr0 OTpakeHus. Mojieiab CBETOBO/IA.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaJUIEIbHYIO
IJIACTUHY U MIPU3MY.

UccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKpocCKoIa, TeJecKona.

HaGmonenne nuntepdepeHnm crera.

HaOnroienuie 11BE€TOB TOHKUX MIEHOK.

Hab6monenune nudpakium ceera.

N3ydenne nudppakiiMOHHON PEIETKH.

HaGmonenue nudppakiiniOHHOTO CIEKTpA.

Habnronenue aucrepcuu cBeTa.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMuUKyMm.

N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BemiecTBa (Ha
pUMEPE KUJKHUX JTUH3).

N3mepenne poKyCHOTO pacCCTOSIHUS pacCeUBAIONTUX JIUH3.

[Tonyuyenue n300paxkeHus B CUCTEME U3 TUIOCKOTO 3epKaja U JTUH3bI.

[Tonydenne n300pakeHusl B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepPEepeHIny U MoJsIpU3aIiiy CBETa.

N3ydeHnne noysipru3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3ePHOTO U3IIYUEHHUS HA JIBYX IIEX.

Habnroaenue aucriepcum.

Habmronenue u uccienopanue qudpakiimoOHHOTO CIIEKTPa.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydeHue criekTpa W3JIy4eHHUs CBETOJAMOa MPHU MOMOIIU AUGPAKIIMOHHOM
PELIETKY.

Pa3znes 6. OcHOBBI cieIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH.

['panuupl  NPUMEHUMOCTM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUATIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHria.
VYcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHUE
BPEMEHU U COKpAIIECHUE JTUHBI.

DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPIrus
MOKOS.



TexHuyeckre YCTpOMCTBA M TEXHOJOTMYECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTEHU 3aPSKEHHBIX YACTHLL.

YyeHn4eckuit HIKCIepuMEHT, J1abopaTopHbie PaObOThI, MPAKTHUKYM.

OnpeneneHue MMIYyJbca W DHEPrUM  PEISTUBUCTCKUX  dYacTuil (IO
doTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTUI B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapno-60ano6oii Oyanusm.

PaBHOBECHOE TEIUIOBOE M3Iy4Y€HHE (U3IyUYEeHHE aOCOIIOTHO YEPHOIO TeEna).
3akoH cMmemienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akonbl hororddexra. YpaBHeHHe
OunmTenHa aa Goroaddexra. «Kpacnas rpanuma» Gorodddekra.

JlaBnenue cBeta (B UYaCTHOCTH, [IaBJIiCHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaXaroulyro moBepxHocTs). Ombitel I1. H.
Jlebenena.

BonHoBbIe cBOMCTBA yacTull. Bonnel ne bpoita. limHa BosHb! e bpoins u
pasMepbl 00JacTH JIOKAJIM3AIMU  JBWKYIIEeWcs dactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Crneuuduka ndmeperuit B Mukpomupe. COOTHOIICHUSI HEOMPEeNeIEHHOCTEH
['eitzenbepra.

TexHuyeckre YCTpONUCTBA U TEXHOJOTMYECKHE MPOLECCHl: CIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MUKPOCKON, COJIHEYHas Oarapes,
CBETOJUO/.

Jemoncmpayuu.

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanre 3ak0HOB BHeMIHEro ¢hoTo3ddexra.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBIIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

HccnenoBanne Goropesucropa.

N3mepenue nocrosiaHoi [11anka Ha ocHOBe HccienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUIIBI TOKA Yepe3 CBETOIUO OT HAIPSHKCHUS.

Tema 2. @usuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOoeHUs aroMa. I[lnmaHerapHas monelb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u noriomieHre (GOTOHOB MpU NEPEXoAe aroma
C OJIHOTO YPOBHsI DHEPIUU HA IPYIroi.



Bunpl ciektpoB. ClIEKTp YpOBHEN SJHEPTUHA aTOMA BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3JTydeHue cBera. Jlazep.

TexHudeckne yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Monens onsita Pesepdopna.

HaGnronenue JIMHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO M JEUCTBUE CUETUMKA HMOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyUYEHHUS.

Yuenuueckuit skcnepumenm, nabopamopusie padomuol, nPAKMUKYM.

HaOmronenue inHeyaToro cekTpa.

HccnenoBanne cnekTpa pa3peKEHHOrNO aTOMapHOTO BOJOPOAA U U3MEPEHHUE
noctossHHOM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEeHMAPHHIX YACHUY,

Hyxknonnass monens sapa [eiizenOepra—lMBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3otonsl.

PannoaktuBHOCTE. Aunb(da-pacman. DNEKTPOHHBIH W TO3WTPOHHBIN Oera-
pacnan. ['amma-nu3nydeHue.

3aKkOH pPaJAMOAKTUBHOTO pacmnaga. PaamoakTHBHBIE H30TONBI B IMPUPOJE.
CBOICTBa HMOHU3UPYIOLIETO0 H3Iy4YCHUs. BiusHUE paguOaKTHBHOCTH Ha KUBbIC
opranu3msbl. EctecTBeHHbIN QoH uznydeHus. Jloaumerpus.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. JedexT macchr sapa.

Anepubie peakuuu. [lenenue u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIPaBISIEMOT0 TEPMOSIAEPHOTO CHHTE3a. ODKOJIOTHYECKHE AaCHEKTHl Pa3BUTHUSA
AJIEPHON DHEPTETUKH.

Mertonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

@OyHIaMEHTaJbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHOU Moaenu. KBapk-riatooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CrtaHaapTHOM Mojenu. TéMmHas Marepusi U TEMHas
DHEprus.

EauHcTBO QU3nyeckoil KapTUHBI MUPA.

TexHn4eCKHe yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: TO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHas: ToMorpadusl.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue TpeKoB YacTHIL (IT0 TOTOBBIM QoTorpadusim).

HccnenoBanne paguoakTUBHOTO (hOHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3yuenue normioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Oransl pa3BUTHs acTpoHOMUU. [IprKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUEHNE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Meroasl aCTpOHOMHMYECKHUX HcclieoBaHUil. COBpEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PAAUOTEJIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUSI.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipKkue 3BE3MbI, IUIAHETHI, UX BHANMOE
JIBUKEHHUE.

ConneuyHas cucrema.

Connue. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CoitHIa U 3BE3 /.

3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKU. J(narpaMma «CeKTpajJbHbIN KJ1acc —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U 3BoJonuu ConHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Mneunsiii I[lyte — nHama [Nanaktuka. Ilonoxxenne n nBuxenue CoJsHLA B
["amaktuke. Tunel ranaktuk. PaguoranakTuku u kBa3zapbl. YEpHBIE IBIPBI B sApax
TaJIaKTUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HaGmonenus: 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C MCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JIs ONpeeNIeHUs MOJ0XKEHUsI HEOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHBIE cO3Be3Ausi (CEBEpHOro MOJyHIapus U SPKUE
3BE3MBI.

HaGmionenuss B Teneckon JIyHBI, IUTaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

CnocoObl u3Mepenus: (U3NYECKUX BEIUYUH C UCIOIB30BAaHUEM AHAIOTOBBIX
U [IUGPOBBIX UBMEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC ¥ OTHOCUTEIHHBIC TTOTPENTHOCTH U3MEPECHUI (PHU3NIECKUX BEITHYMH.
OneHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(Gu3MUeCKUX BEIUMYMH, NPOBEpPKA MPEMJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pa3lellaX «YUYCHUYECKUUW  SKCIIEPUMEHT,
n1abopaTopHbie pabOThI, TPAKTUKYMY).

Oo6o01maomee NOBTOPEHUE.



O06o0uieHne u cucTeMaTu3alus CoJIep KaHUs pa3fenoB Kypca «MexaHukay,
«MonexymsipHast pu3nKa U TEPMOJUHAMUKAY, « IJIEKTpoAnHAMHKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHON TEOPHUH OTHOCHUTENbHOCTHY, «KBaHTOBas
busnka», « JNEMEHThI ACTPOHOMHH U aCTPOPUBUKNY.

Ponb Qu3uku M acTpOHOMHMM B DSKOHOMHMYECKOW, TEXHOJOTHYECKOH,
COLIMATBHON M ATHYECKOH chepax AeAaTeIbHOCTH YeIOBEKa, POJib M MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MHUpPA, 3HAYCHHUE OINMCATEIIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHYECKOW  (pyHKImit
bu3nueckoil Teopuu, poiib GU3NIECKOM TEOprr B (POPMUPOBAHUH MPEACTABICHHIM
0 (Qu3nyYecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS ¢ YUYETOM COJIEPKATEIbHBIX MEKIIPEAMETHBIX CBS3€H C Kypcamu
MaTe€MaTUKH, OMOJIOTUH, XUMUH, TeOrpauu U TEXHOIOTUH.

Mesicnpeomemmuovie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ0
nO3HAHUA: SBICHWE, HAy4YHBIA (DaKT, TumoTe3a, (u3MYecKas BETUYMHA, 3aKOH,
Teopusi, HAONIOJEHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJCIb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, ITppoBas Jadboparopusi.

Mamemamuka: pelUICHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETPHUYECKHE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. BEKTOPBI M MX IPOEKIMM HAa OCH KOOPJAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBoanbie >7MeMeHTapHBIX GYyHKIUNA. [Ipu3Haku 1OMOOHS TPEYTrONHHUKOB,
OTIpeJIeNICHHE TUIOIIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Bbuonozua: >nekrpuyeckue SBIEHUS B KUBOM MpUpOJE, KojieOaTelbHbIE
JBIKEHUS B JKMBOM MPUPOJE, SKOJOTMYECKHE PUCKU TPH IMPOU3BOJICTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHHME  OKPYKAIOLIEH  Cpenbl,
yJIbTPa3ByKOBasg JUArHOCTMKA B MEJUILIMHE, ONTHUYECKUE SBICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAs: CTPYKTypa TBEPIABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaIu3.

T'eocpaghusa: wmarHuTHbIE TMOMOCAa 3€MIIM, 3aJI€KH MarHUTHBIX DY,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoJBUTATENb SIKOOM, reHepaTop MEepeMEHHOr0 TOKA, MHIYKIMOHHAs IEYb,
JMHUU 3JIEKTpoIepeaay, 3JIeKTPOABUraTellb, pajap, paaAuonpUuEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



MPOCKIIMOHHBIN armapar, BOJOKOHHAsI ONTHUKA, COJIHEUHAs Oarapesi, CITyTHUKOBbBIC
MIPUEMHUKHU, AIEPHAS SHEPTETUKA U SKOJIOTUUYECKUE ACTIEKTHI €€ Pa3BUTHA.



[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUS I[TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIETO OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpenmera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJICTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpHEHTAIl{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOTO
OMbITAa U OMbITA JCITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBIICHUU
BOCHUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPa’*KAAHCKOr0 BOCIIMTAHUA:

e CcOPMUPOBAHHOCTh TPAXKAAHCKOW  MO3UIMU  OOydYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WICHA POCCUICKOTO 0OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYINpaBIEHWH B 00pa3oBaTEIbHOU
OpraHu3allly;

e YMCHHE B3aWMOJICCTBOBATh C  COLMAJIbHBIMHM  HUHCTUTYTaMU B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMAaHUTApPHOUW U BOJIOHTEPCKOM IESITEIHHOCTH.

NATPHUOTHYECKOT0 BOCITUTAHUS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAapPCTBEHHBIM CHUMBOJIAM, JTOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHNUS,

e CHOCOOHOCTbH OILICHMBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YyuCJle B AEATEIbHOCTH YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIIETO.

ICTETUYECKOr0 BOCTIMTAHUA:

e DOCTETHMYECKOE OTHOLICHWE K MHPY, BKIKOYAsA OSCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYA0OBOI0 BOCTIUTAHMS:



HMHTEpEeC K pa3iaudyHbIM chepam npodeccuoHanbHON AESTEILHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP OyyIiel mpodeccun U peain30BbIBaTh COOCTBEHHBIC
’KU3HEHHbIC TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa3OBaHUIO B
o0nacTi GU3HKU HA TIPOTSHKEHUN BCECH KU3HH.

IKOJOTrH4€CKOTr0 BOCIIMTAHUA::

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbhl, OCO3HAHUE TJIO0AIBHOTO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IUIAHUPOBAHUE M OCYIIECTBICHUE JECUCTBUM B OKPYXKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESITEIbHOCTH IKOJOTHUYECKON HampaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3MKe.

IHEHHOCTH HAYYHOT'O MO3HAHMUA

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHUE IEHHOCTH HAyYHOW JAESITEJIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3ydeHUs: (PU3UKH OCYIIECTBISATh IMPOEKTHYIO M UCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbI€e e CTBUS
Bba3oBble Jjornueckue 1eMCTBUA:

CaMOCTOSITENILHO  (OPMYJIMPOBATh H  aKTyalU3UPOBATh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENSITh TCNIA JEATEIPHOCTH, 3a/aBaTh TMapaMeTPhl M KPUTEPUU HUX
JOCTHIKEHUS;

BBISIBIIATH  3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PacCMaTPUBACMBIX
(bU3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIu3a UMEIOIIUXCS
MaTepPHAIbHBIX K HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JCATEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
PE3yIBTATOB IIEJISIM, OIICHUBATh PUCKHU MOCJIEICTBUMA JIEATETLHOCTH;
KOOPJIMHUPOBATh M  BBINOJHATH PAbOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KHU3HEHHBIX MTPOOJIeM.

Ba3oBble ncciienoBarejbcKe 1eCTBUA.

BJIQZICTh HAYYHOW TEPMHUHOJIOTUCH, KIFOUEBBIMU TOHITUSIMH H METOIAMHU
buznueckoil HayKu;



BIIQJICTh  HaBBIKAMU  Y4EOHO-WCCJICAOBATEILCKOM W MPOCKTHOMN
JESTENBbHOCTH B 007acTH (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOATEILHOMY TOMCKY METOJIOB pelIeHus 3a1ad  (PU3nYecKoro
COJIEpKaHUsl, MPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BIIAJICTh BHUAAMH JIEATCILHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHHS, €Tr0
WHTEPIPETAINH, PEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyalusIX, B TOM YHCJIC TPU CO3JIaHUM YUYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBIISITh TPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyalU3MpPOBaTh 3ajady,
BBIIBUTaTh THIIOTE3y €€ peIIeHus, HaXOAUTh AapTryMEHTHl JJis
JI0Ka3aTeIhCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapaMeTpbl U KPUTECPUU
pEIICHMS;

aHAIM3UPOBATh TIONYYEHHBIE B XOJI€ PEIICHHUS 3aJaddl pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3HPOBATh N3MEHEHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIE 33Jaud B 00Opa30BaTEIbHON
JESTEIBHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIUsM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;
YyMETh TIEPEHOCUTh 3HAaHMS 1O (U3NKE B TPAKTUYECKYIO 00JIaCTh
KU3HEACSITETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,
CTaBUTH MIPOOJIEMBI U 3a/1a4H, JIOIMYCKAIOIINE albTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IETh HAaBBIKAMHU MONydeHHUs WH(pOpManuu (PU3HUECKOTO CONEp:KaHUs
U3 MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalnnio MHPOpMalUU pa3iIHuHbIX
BUJIOB ¥ ()OPM TIPEACTABICHHUS;

OLICHMBATH JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIONB30BaTh CpencTBa HH(DOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B  PENICHWH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX M
OpraHW3allMOHHBIX 3a7ad C COOJIOJIeHHEeM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHus, MpPaBOBBIX MU
ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOW O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKaHMSI B Pa3IMUYHBIX (popmaTax ¢
y4€TOM Ha3HayeHUs HWHGOpPMALMKM M LEJNEBOH ayJUTOPHH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IIPENICTABICHUS U BU3YyaTU3AIIH.

KOMMyHl/IKaTl/IBHLle YHUBEPCAIBLHBIC yqeﬁﬂme IleICTBPIﬂ:



OCYLIECTBJIATh OOIIEHHE Ha Ypokax (U3MKM M BO BHEYPOUHOU
NS TENBHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd M CMsT4aTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

MOHMMATh W HCHOJb30BaTh  INpPEUMyIIecCTBA  KOMaHIHOM U
WHIUBUYaJIbHON PabOTHI;

BbIOMpATh TEMATHUKYy U METOJbl COBMECTHBIX ACUCTBHUI C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJI€HA KOJJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JI€ATE€ITbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIIATH ILJIaH
JEHUCTBUHN, pacpeemsiTh POJid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M KaXKJOTO y4YaCTHMKAa KOMAHJbI B
OOMIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjlaraTb HOBBIE INPOEKTHI, OLEHWUBATH HJEU C IO3WLHUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE ITOBEJECHUE B PA3JIMYHBIX
CUTyallMsiX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHUE,  OBITH
MHULAATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh ITO3HABATEIBHYIO  JIESITENBHOCTh B
o0nacTd (U3MKK W ACTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIIBHO COCTAaBJIATH IUJIaH PELICHUs PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJIHEHUS MPAKTUYECKOW PabOThl ¢ yUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOYTECHU;

NABaTh OLICHKY HOBBIM CHUTYalLHsIM;

pacliMpATh paMKH  y4eOHOro TpeaIMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

JieNaTh OCO3HAHHBIM BHIOOp, ApPTYMEHTHpPOBATH €ro, OpaThb Ha ceds
OTBETCTBEHHOCTh 33 PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IPYIUINH B 00JacTU
(U3UKH, TIOCTOSIHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIA U KyJIbTYPHBIH
YPOBEHB.

CﬂMOKOHTpOJIL, AMOIHUOHAJIbHbIN HHTEJJIEKT:



JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJeTh HaBBIKAMHM I[I03HABATEJIbHOW pediekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICCTBUN U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHHUIA;

WCIIOJIB30BaTh TPHUEMBI pedieKCHH il OIICHKH CHUTYyalldd, BBIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHHMBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO HX
CHUKECHHIO;

NPUHUMATh MOTHBBI M APryMEHTHl JPYyIUX IPU AHAIU3E PE3yIbTAaTOB
JIeSITeIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M APTYMEHTHI APYTUX IIPU AHAIU3E PE3YJIbTATOB
NEeSITeIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mporecce mocTHKEHUS JIMYHOCTHBIX PE3YyIHTATOB OCBOCHHS MPOTPAMMEBI I10
dbu3uke Ui ypPOBHS CpeIHEro oOmero oOpa3oBaHus Yy OOyYarolIuxcs

COBEPILICHCTBYETCSI IMOIMOHATbHBIH WHTEJUICKT, HpeIoIararoIui
c(hOpMHUPOBAHHOCTE:
e CAMOCO3HAHHWS,  BKIIOYAIOIIETO  CIOCOOHOCTH  TOHUMATh  CBOE

OMOITMOHAIEHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
OMOIMOHAIILHOM Cepbl, OBITh yBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOITMOHAILHBIM HW3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTpPEHHEN MOTHBAIIMM, BKIIOYAIOIIECH CTPEMIICHUE K JTOCTUKEHUIO TEIH
U yCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JE€HCTBOBATh, UCXOJI U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUSI C JPYTUMHU JIIOJIbMH, 3a00TUTHCS, MPOSIBISATH HUHTEpPEC H
paspeiiatb KOHMIUKTHI.

[MTPEMETHBIE PE3VJIbTATBI



K xoHiy oOyuenuss B 10 knacce npeaMeTHbIE pe3yibTaThbl Ha YriyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHHIN:

NOHUMaTh poOJdb (GU3UKK B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M OSTUYECKOM cdepax NesaTelbHOCTH
YeJIoBeKa, POJb U MECTO (PM3HKU B COBPEMEHHOUN HAy4YHOW KapTHHE MUpAa,
3HaYCHHE OINUCATEIbHOM, CUCTEeMATH3UPYIOUICH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON  (QyHKUMNA  (U3MYECKOH TEOpUU —  MEXAHUKH,
MOJIEKYJISIPHOM (PU3UKK M TEPMOJWHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dhopMHUpPOBaHUHU MPEACTABICHHUMN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh yCJIOBUS NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MpOLIECCOB (SIBJICHUI): HWHEpUUalbHAas CUCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TENO0, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
CBOOOJHOE TMajieHne, aOCOMIOTHO ympyras jgedopmaius, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIENU ra3a, KUIAKOCTH
U TBEPAOro (KPUCTAIIIMYECKOTO) TeNa, UI€aJbHbIM ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE,;

paznuyaTth ycioBus (TpaHUIbI, O0JACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANIM3UPOBaTh U OOBACHATH MEXaHUYECKUE IPOILIeCChl U  SIBICHMUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUSI U 3aKOHBl MEXaHUKHU (OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBIKEHUS, (POpMYINbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBW)KEHUS, IpeoOpazoBaHusi lanumiies Ajii CKOPOCTH U IEpeMeLIeHHUs,
3akoHbl HprOTOHA, mpuHOMO  OTHOCUTENbHOCTH [anmies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruH, CBs3b PabOTHl CHJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
YCJIOBHMSI PAaBHOBECUS TBEPAOrO Tena), IPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YeCKOE BBIPAKEHUE 3aKOHOB, yKa3bIBaTh yCIOBUS
MIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumnes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMILyJbca U
MEXaHUYECKON IHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAIM3UPOBAaTh U OOBSACHATH TEILIOBBIE MPOLECCHl U SIBIEHUS, UCIOJIb3YSI
ocHoBHble mojoxkeHus MKT wu 3akoHB MoOJEKyIsipHOW (UBUKUA H
TEPMOJMHAMHUKY (CBSI3b JIABJICHHMS HWJCAIBHOTO Ta3a CoO CcpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO [BMIKEHUS Y KOHIIEHTPALUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
DHEPIrUeH TEIIOBOTO JABHUYKEHMS €r0 YaCTULl, CBSI3b IABJICHUSA UIEATIbHOIO
raza C KOHUEHTpPAalUHUEW MOJIEKYJl M €ro TEMIEpaTypoil, ypaBHEHUE
MenneneeBa—Knamneipona, TmEpBbIA 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUsl PHEPIrUU B TEIUIOBBIX MPOILECCaxX), MPU 3TOM HCIOIb30BAThH
MAaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUYECKUE SIBICHHS, HCIOJb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXpPaHEHHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, NMPUHLMI CYINEPIO3UIUN IEKTPUUECKUX
IIOJIEN, TP OTOM YyKa3bIBas YCJIOBHsS IPUMEHMMOCTH 3akoHa KyiioHa, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa [Ji ydacTka
Henyd W Ui 3aMKHYTOM JJIEKTPUUYECKOW Menu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apajes 1uist 3JeKTpoIin3a);

OMHCHIBATh (PU3UYECKUE TPOILECCHl M SIBICHUS, HMCIOIB3YS BEIWYUHBI:
[IEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbl, [JIaBJICHUE, NOTCHUMAJIbHAsI JHEPrus, KUHETUYECKas
SHEPrus, MEXaHWYecKas SHeprusi, padoTa CUJIbl, LIEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CWIA TSHKECTH, CUJIAa YIPYTOCTH, CHJIa TPEHHs, MOIIHOCTD,
SHEprus B3auUMOJEHCTBHUS Tena ¢ 3emi€i BOMU3M €€ TOBEPXHOCTH,
SHEprus ynpyro jgedopmaiu MNpYKUHBL, KOJIMYECTBO TEIUIOTHI,
abCcoIoTHAs TeMIeparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSA
SHEPrus WACATBHOIO OJHOATOMHOIO rasza, padoTa HIealbHOrO Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TENmimoBoro
JBUTATEIIS; DJIEKTPUUECKOE MOJIEC, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKyyME M B JUAJIEKTPUKE, MOTECHLIHAN 3JIEKTPOCTATUYECKOrO MOJIs,
Pa3HOCTh  MOTEHIMANOB, JJEKTPOABWKYIIAs CWja, CWiIa  TOKa,
HAaIlIpSDKEHUE, MOIHOCTh TOKA, JJIEKTpUYECKas €EMKOCTh IIIOCKOIO
KOHJIEHCATOpa, CONPOTUBIICHUE YYacTKa LENHU C IIOCJIEIOBATEIbHBIM U
napajuiesIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUs  (PU3UYECKHX  SBJICHHIA:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBWIKEHHE YAaCTHIl BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXEHHE, MU(Py3us, HUCTapeHUe,
KUIIEHUE W KOHJICHCAIIMS, IJIaBJICHHE U KpUCTAIUIM3alMs, HAlIPaBJIECHHOCTh
TEIUIONEpENaum, JIEKTPU3ALNS TEJl, SKBUINOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsPKEHHOTO TPOBOIHUKA,

MPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3HUECKON BETUYHUHBI OT
OPYTOM €  HCHOJIb30BAHUEM  NPSAMBIX  H3MEPEHUH, IIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pPE3yJbTaThl MOJIYYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAE TpaUKOB C Yy4ETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHUI, JIeJaTh BEIBOBI 10 PE3YJIbTATAM
UCCIIEIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH, NPU ITOM
BbIOMpATh ONTUMAJIbHBIA METOJ] U3MEPEHUs, OIEHUBATH AOCOJIOTHBIE U
OTHOCHUTEIbHBIC MTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;
MPOBOANTH ONBITHI IO MPOBEPKE MPEII0KEHHONW THUIMOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJTy4YE€HHBIE PE3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEHHON
TUIIOTE3bI;

coOro1aTh MpaBuia 0€30MacHOro TpyAa MpU MPOBEJICHUN WCCIIEA0BAHUM
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, NPAKTUKyMa U  y4eOHO-
UCCIIEIOBATENIbCKOM M TPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

pemiatb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HEABHO 3aJIaHHOM
(¢u3MYecKOl MOJENbI0: Ha OCHOBAHMM aHAalIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJEIH, OTBEYAIOIICH TpeOOBaHUSAM  3aadd,
OPUMEHATh  (HOpPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
(bu3MYEeCKUX TEOpUd TPHU UCIOJIb30BAHUM MAaTEeMaTHUYECKUX METOJ/IOB
peleHus 3a1a4, IPOBOAUTh Ppacu€Thl HA OCHOBAaHUHU UMEIOLINXCS JTaHHBIX,
aHANIM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C
Y4ETOM MOITYYEHHBIX PE3YyJIbTATOB;

pemarb KadeCTBEHHbIE 3aJaud, TPeOyrollre NPUMEHEHUs 3HAaHUM H3
pa3HBIX pa3leNoB Kypca GU3MKH, a TaK)Ke UHTErpaluy 3HaHUM U3 ApyTUX
PEeIMETOB E€CTECTBEHHO-HAYYHOT'O IMKJA: BBICTPAUBaTh JIOTMYECKYIO
LEMOYKY pacCyXICHHUI ¢ OOPON Ha N3YUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTHU
1 (pU3uYecKue SIBJICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
NPUHIIMIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKUX U 3apyOexHBIX YUYEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NESTENbHOCTA 4YEJIOBEKa, CBSA3aHHOM € (PU3MYECKUMM MPOIECCaMU, C
MO3ULIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHATIEHOM
MPUPOIONOIb30BAHUH, & TAKKE€ Pa3yMHOM HCIOJIb30BAHUM JIOCTHKEHUUN
HAyKd M TEXHOJOTMH Juis JalbHEWIIero pa3BUTHUS YeJIOBEYECKOTrO
00I1IeCTBA;



MPUMEHSATh pa3iIMyHble crocoObl padboThl ¢ MHpopMalel (GU3nIecKoro
COJCP’KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOIMM Il TIOHUCKA, NepepabOTKU U NPEAbsSBICHUS YUYEOHOH H
Hay4HO-TIOMYJISIPHOM MH(OpMaLUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMaIlMK, TMOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UMpOBaTh  MOJIy4yaeMyl0  HH(OpManuo U OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK U HA OCHOBE
aHaJln3a UCTOYHUKA UH(OPMALINY;

HPOSIBIATD OpraHM3allOHHBIE u [IO3HAaBaTEJIbHbIE YMEHMUS
CaMOCTOATENBHOTO  NPHOOPETEHHs HOBBIX 3HAHUW B  Mpolecce
BBITIOJTHEHHSI IPOEKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyHNe C MCIOJIHEHHEM pa3jIMYHbIX COLHUAJIBHBIX pOJIeH,
IUITaHUPOBATh PabOTy I'PYMNIIbI, PAlIMOHATIBHO PACTIPEAEIATh IEATEIBHOCTh
B HECTAaHJAPTHBIX CUTYalUsX, aJ€KBaTHO OLEHUBATH BKJAJ KaXJAOro W3
Y4aCTHUKOB TPYMIIBI B PELICHUE pacCCMAaTPUBAEMOM MPOOIEMBI;

NPOSBIISATE MOTUBALMIO K OyAylieil mpodeccnoHanbHOM AesITeNbHOCTH 1O
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonmy oOyuenuss B 11 knacce mpeaMeTHBIE Pe3ynbTaThl HAa YIITyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

NOHUMAaTh poidb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YEIOBEKa, pOJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHON KapTUHE MUpPa, pPOJib aCTPOHOMUU B
MPaKTUYECKOM JIESTEIbHOCTH 4YeJOBEKa W JaJbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUECHUE OINUCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTEILHON W TPOTHOCTUYECKON (GYHKIUN (HU3NUECKOU TEeopuu —
ANEKTPOANHAMUKH, CIEHHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOW
¢bu3uky, poib (puznyeckod Teopuu B (GOPMHPOBAHUU MPEACTABICHUI O
buznyecKoil kapTuHEe MUpPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUI O IPUPOLE;
paznuyaTh yCJIOBUS NPUMEHUMOCTH Mofeied (U3MYecKux Tel U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JIIEKTPUUECKOE M OJHOPOJIHOE
MarHuTHOE IOJIsSI, TAPMOHUYECKHUE KOJIEOAHMs, MATEMATHYECKUI MAsITHUK,
UJeaJbHbIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJICATIbHBIN
KoJieOaTenbHbIN KOHTYD, TOHKAs JIMH3a, MOJICNICH aToMa, aTOMHOTO s/ipa U
KBaHTOBOM MOJIEJIH CBETA;

paznuuath yCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB M
OrpaHUYEHHOCTh HCII0JIb30BAaHUS YACTHBIX 3aKOHOB;



aHAJM3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBICHUSA,
UCIIOJB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI DJJIEKTPOJAMHAMUKHU U
CHEIUAIbHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHUS
AJNIEKTPUYECKOro  3apsifa, cuia Awmmepa, cwia JlopeHma, 3akoH
AJIEKTPOMArHUTHOW  WHAyKOuW, TnpaBwio Jlennma, cBa3p  OJIC
CAMOMHJIYKIIMM B D3JIEMEHTE OJJIEKTPUUYECKOM I1EMU CO CKOPOCTHIO
W3MEHEHHMS  CWJIbl  TOKa,  TOCTYJaThl  CHEUUAIbHOW  TEOpUHU
OTHOCUTEJILHOCTU DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBICHHUS, UCTIONIB3Y I
MOJIO)KEHUS] ~ KBAaHTOBOW  (u3uku  (ypaBHEHHE  ODHHIITEHHA  JUIsd
doToapdexra, mnepBblid W BTOpOM mocTynaTel bopa, mOpUHLMI
COOTHOIICHHSI HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHCHHUS
3apsiIOBOTO U MACCOBOT'O YHWCENl M SHEPTUU B SIAEPHBIX PEAKLMAX, 3aKOH
PaANOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, WCMOJb3ys BEIUYUHBI:
HaMpsKEHHOCTh AJIEKTPUUYECKOTO MOJIS, MOTEHINA 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUHAJIOB, SJICKTPOJBIKYILAS CUJA, WHAYKIUA
MarHUTHOTO TIOJII, MarHUTHBIA TOTOK, cujla AMIEpa, UHAYKTUBHOCTD,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MAarHUTHOIO IOJs
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, IOJIHASL SHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YACTHUIbI, SHEPrUsi M UMIOYJbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsJl AJipa, SHEPTHUSI CBA3M Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SBIICHUIA:
ANEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUHYKIIUS, PE30HAHC, HHTEPPEPEHITUS
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpa)xKeHue,
dboroanekTpudeckuii 3ddext (dhororddekr), ampda- m Oera-pacmaabl
anep, ramMma-uslydeHue sjuep, (Ppu3ndeckue MPHUHIUIBI CIEKTPaTbLHOTO
aHanu3a u padoThI Ja3epa;

OTPENEIIATh HAMpaBJICHUE WHAYKIIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, cuJibl AMnepa u cuiibl JlopeHna;

CTPOUTH M300paKEHHE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOM JTMH30M,
Y PaCCUUTHIBATH €T0 XapaKTEPUCTUKHU;

MIPUMEHSTh OCHOBOIIOJATalOlIMe ACTPOHOMUYECKUE TOHSITHUS, TEOPUU U
3aKOHBI I aHaiuu3a ¢ OOBSICHEHHS  (PU3MYECKUX MPOIECCOB,
NPOUCXOMAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEXKIaJaKTUYECKON
cpele; IBIKEHUS HeOSCHBIX T, SBOJIONNH 3BE3 1 BeeneHHo;
MPOBOJIUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3MUYECKHX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUN, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUPOBaTh pPE3yJbTaThl TMOJYYEHHOH 3aBUCHUMOCTH



(¢u3MYeCKuX BEIUMYMH B BHUAE TIpapuKOB € YUYETOM aOCOJIOTHBIX
MOTPEIIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjbTaTam
UCCIIEIOBAHMUSI,;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIMYUH, IPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHMIA;
MIPOBOJIUTH ONBITHI MO MPOBEPKE MPEI0KEHHON TMIIOTE3bL: MIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE pE3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEIJIOKEHHON
TUIIOTE3BI;

OMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUU;
co0Mo1aTh MmpaBuiia Oe30MacHOT0 TPyAa MPH MPOBEIECHUU HCCIEIOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TPAKTUKyMa U  y4eOHO-
UCCIIEJIOBATEIbCKOM M IPOEKTHOM JEATENbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pyAOBaHUS;

pemaTe pacyE€THBIE 3a4a4d C SIBHO 3aJaHHOM M HESIBHO 3aJJaHHOU
¢u3nyecKkoil MOJENbl0: Ha OCHOBAaHMM aHaju3a YCJIOBHUS BBIOMpPATH
¢uznueckue MOJENH, OTBEYalollUe TPeOOBAHMUSAM 3aJaud, MPUMEHSATH
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOpU
OpU HCIOJNB30BAaHMM MaTEMATUYECKUX METOJOB pELIEHUs 3aj]ad,
MPOBOJIUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATh METO/BI PEIICHHS C YUYETOM IMOJIYUEHHBIX
pE3ybTaTOB;

pelaTs KadeCTBEHHbIE 3a/auyd, TPeOyIoLIMe NPUMEHEHMs] 3HAHMHA U3
pa3HbIX pa3lenoB Kypca (U3MKH, a TAaKKE UHTErpaluu 3HAaHUN U3 APYTHX
IIPEJAMETOB €CTECTBEHHO-HAYYHOI'O0 LMKJIA: BBICTPAMBATh JIOTMYECKYIO
LIEMIOYKY PacCyKJICHHUI C ONIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U QU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOANTH MPHUMEPHl BKJIAJa POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
JCSITEbHOCTH YeJIOBEKa, CBS3aHHOM ¢ (PU3MUECKHMMH IMpolieccaMu, C
MO3UINI 3KOJOTHYECKON 6€30IaCHOCTH, MPEACTaBIECHUHN O pallMOHAILHOM
IPUPOJIONOIb30BAaHUM, a TAK)KE PAa3yMHOM HCIOJb30BAaHUU JOCTHXKEHUN



HAYKMd M TEXHOJOTHM JUIsl JalbHEHIIETr0 Pa3BUTUS YEIIOBEUYECKOrO
00I11eCTBa;

NPUMEHSTh Pa3udHble CIIOCOObI PaboThl ¢ MHpOpMaNHUEH (PU3NIECKOTOo
COJIep)KaHUsI C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJI30BaTh COBPEMEHHBbIE WH(OpPMAIIMOHHBIC
TEXHOJIOTMH ISl TIOMCKA, TEpPepadOTKU W TPEAbSIBICHUS YYCOHOU U
HAyYHO-TIOMYJIIPHOM WH(MOPMAIUHU, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIUN
uH(OpMAIUK, TOTYYEHHON W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHYECCKU
aHANMM3UPOBAaTh  MOJIydaeMyr0  HWH(oOpMmanuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHalIKM3a UCTOYHMKA UH(POPMALINH;

MIPOSIBIISIT OpraHU3aIMOHHBIC u MMO3HABATEIIbHBIE yMEHUS
CaMOCTOATENLHOTO  NPHOOPETeHHs HOBBIX 3HAHUW B  TpoIlecce
BBITIOJIHEHHUS TPOEKTHBIX U y4eOHO-HCCIIEIOBATENbCKUX paloT;

paboTaTh B TPYIIE C HCIOJHEHHEM pPa3JIMUHBIX COLUAIBHBIX POJICH,
MJIAHUPOBATH PA0OTY TPYMIBI, PAIIMOHATLHO PACTIPEACIISTh NEITCILHOCTh
B HECTaHJAPTHBIX CUTYaIMsIX, aJeKBaTHO OIEHWBATH BKJAJ KaXJIOTO W3
YYaCTHUKOB T'PYMIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIIEMBbI;

MPOSIBJISITH MOTUBAIIMIO K Oyayied npodeccuoHaIbHON AesATENbHOCTH T0
CHEUATBHOCTSIM (PU3UKO-TEXHUYECKOTO POPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoasubsie IIpakTuyeckue
n/n NPOrpaMMsbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcebl
Pasnea 1. HAYUHBIM METO/1 ITIO3HAHUS ITIPUPO/IbI
. bubmmoreka [JOK
11 Hayunslii MeTOA MO3HAHUSA IPUPOLBI 6 1 https://m.edsoo.ru/f16b68d7
Wtoro no pazaeny 6
Paznean 2. MEXAHUKA
bubnuoreka [JOK
21 Kimemaritka 10 L https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
2.2 1
Huramika 0 https://m.edso0.ru/f16b68d7
N but6mmoreka [{JOK
23 Cratiika TEpAOTO Tena > L https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
2.4 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro no pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
bubnmoreka [JOK
1 i 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUU 5 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
2 T T 2 1
3 epMoArHaMHUKa. T ermioBbie MallIuHbI 0 https://m.edsoo.ru/f16b68d7
3.3 Arperatsble cocTosiHMs BelecTBa. da3oBbie 14 1 bub6mmoreka [IOK
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ePeXo bl https://m.edsoo.ru/f16b68d7
Hroro o pasneny 49
Pa3nen 4. DJIEKTPOJJUHAMUKA
bu6mmorexa [IOK
41 DIEKTpHHLCKOe 10J1e 24 ! https://m.edso0.ru/f16b68d7
. N but6mmoreka [{JOK
4.2 IToCTOSIHHBIN NEKTPUYECKUI TOK 24 1 https://m.edsoo.ru/fL6b68d7
but6mmoreka [JOK
43 Towt b pastusinbix cpenax 0 https://m.eds00.ru/f16b68d7
Hroro no pazneny 54
Pa3zaen 5. PUBNYECKUMN MPAKTUKYM
. bubnmoreka [JOK
>l DusiecKiit MPAKTHKYM 16 16 https://m.eds00.ru/f16b68d7
Utoro no pazneny 16
bu6mmorexa [IOK
PeszepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 9 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KITACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aeioB H TeM nudposLIe
Ne n/m P Kontpoabnbie  IlpakTHueckue (itcpp )
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Paznen 1. DJIEKTPOJIMHAMUKA
bubmuoreka [JOK
11 Maruttoe none 14 https://m.edso0.ru/39859¢f1
bubmuoreka [JOK
12 DICKTPOMATHHTHAS MY KIHS 13 1 https://m.edsoo.ru/39859ef1
Hroro no paszneny 27
Pazgen 2. KOJIEBAHUA U BOJIHbBI
bu6nuoreka [JOK
21 Mexanmieckne konedannus 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [{OK
2.2 1
DneKTpOMarHuTHBIC KoJIeOaHus 5 httns:/m.edsoo.ru/39859ef1
53 MexaHudecKkre 1 3IeKTPOMATrHUTHBIE 10 1 bubmmorexa [JOK
' BOJIHEI https://m.edso00.ru/39859¢f1
bu6nuorexka [JOK
2.4 2 1
Onika > https://m.eds00.ru/39859¢f1
Uroro mo pazneny 60

Pasea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1 OcHoBrl CTO

Uroro no pazaeny

5

1

bubmnorexa [IOK
https://m.edsoo.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pasznea 4. KBAHTOBAS ®U3UKA

4.1 KopmyckysipHO-BOTHOBOM Tyaliu3m 15
4.2 ®dusuka aToma 5
43 ®dwu3rKa aTOMHOTO sIpa ¥ 3JIEMEHTapHBIX 5
' YaCTHII
Wroro mo pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DNIeMEeHTHI aCTPOHOMUU U aCTPODU3UKH 12

Hroro no pazneny 12

Pasznen 6. PU3HUYECKHUN MPAKTUKYM

6.1 Du3NIECKil MPaKTUKYM 16 16

Hroro no pazneny 16

Paznea 7. OBOBIIAIOIIEE IOBTOPEHHUE

CucreMaTuzanus 1 00001IeHE
MIPEIMETHOTO COAEPIKAHUSI U OTIBITA

7.1 ; 15
NesITebHOCTH, MPUOOPETEHHOTO MPH
n3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10

bu6mmorexa [{OK
https://m.edsoo.ru/39859ef1

bubmmorexa [JOK
https://m.edso00.ru/39859¢ef1

bubmmoreka [JOK
https://m.edsoo.ru/39859ef1

Bubnuoreka [JOK
https://m.edsoo.ru/39859ef1

bu6mmoreka [JOK
https://m.edsoo.ru/39859ef1

bu6mmoreka [{OK
https://m.edso00.ru/39859¢ef1

bu6nuorexa [JOK
https://m.edsoo.ru/39859ef1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16


https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne

T
i eMa ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoJsbubie
padoThI

IIpakTHyeckne
padoThI

®uznka — pyHIaMEeHTaTbHAS HAyKa O
npupoJe
CrapToBas quarHoctuueckas padbora

HayuHslif MeTO1 TO3HAHUS ¥ METO/IbI
UCCIIeIOBaHMS (PH3UIECKUX SBICHUIMA

OKCHEepUMEHT U TEOpHsI B TIPOLIECCe TIO3HAHUS
npuposl. HabmoneHe u SKCiepiMeHT B
buzuke

Crioco6b1 m3mMepeHns (HU3NIECKUX BETUIUH

AOCOMI0THAs M OTHOCHUTENbHAS OTPEIIHOCTH
U3MepeHuil (PU3NMIeCKNX BEIUIHH

MonenupoBanue B pusuke. Ponp u mecto
¢bu3uKku B OpMHUPOBAHUH COBPEMEHHOMN
HAY4YHOI KapTHHBI MUpPa, B IPAKTUYECKOI
NeSITeIbHOCTH JroIeH

Mexannueckoe npmxenne. CucremMa orcuera.
OTHOCHUTENHLHOCTh MEXaHHUISCKOT'O
newkeHus. [Ipsmast u oOpatHast 3a1a4n
MEXaHUKH

Pannyc-BekTop MatepualibHOW TOYKH, €T0
MPOEKIIUU Ha OCU KoopAuHAT. Tpaekropus.
ITepememienue. CkopocTh. X mpoekuuu Ha



10

11

OCH KOOpJUHAT
PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE.
I'padmueckoe onricanne paBHOMEPHOIO
IPSIMOJIMHEWMHOTO JBUKCHHUS

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEM.
Pemenue 3anau

12

HepaBHoMepHoe ABM>keHHe. MrHOBEeHHAas!
CKOpOCTh. Yckopenue. [Ipsamoinnaeitnoe
ABMIKCHUC C TOCTOAHHBIM YCKOPCHUCM

13

14

15

['padpuaeckoe onrcanue MPSAMOITHMHEHHOTO
JBUKEHHSI C TIOCTOSTHHBIM YCKOPEHUEM

CBobogHoe maienne. Y CKopeHue CBOOOTHOTO
najicHus. 3aBUCHMOCTh KOOP/IMHAT,
CKOPOCTH, YCKOPEHHUS OT BpEMEHHU M HX
rpaduku

JIBukeHwne Tena, OpPOIICHHOTO MO YTJIOM K
TOPU30HTY

16

17

18

19

KpuBonnHzeiinoe neuxenue. JBuKeHne 1o
OKPY’KHOCTH. YTJIOBas U JINHEHHAs! CKOPOCTb.
ITepuon u yacrota. LleHTpOoCcTpeMUTENBHOE U
IIOJIHOE YCKOPEHHE

Kontponbhas pabora mo teme "Knunemaruka"
IlepBb1it 3ak0oH HproToHa. MHEpunanbHbIe
cucreMsbl otcuéra. [TpuHiun
OTHOCUTENbHOCTH ["anmuies.
HewnHepuuanbHble CUCTEMBI OTCUETA

Cwuta. PaBHonelicTBytomas cuna. Bropou
3akoH Herotona. Macca



B3aumoneiictue ten. Tperuii 3akoH

20 Herotona

21 [TpunIMn cynepro3uiuu cui. Pemmenne
3aJja4 Ha IpUMEHEeHHe 3akoHOB HproTOHA
3aKOH BCEMUPHOIO TATOTEHUS.

22 OKBUBAJICHTHOCTh IPABUTAIIMOHHON U
MHEPTHOM MaccChl

93 Cuna TSHKeCTH U yCKOpPEHUE CBOOOIHOTO
naJIeHust
JIBm>xeHne HeOECHBIX Tel U UX

24 UCKYCCTBEHHbIX CIIyTHHUKOB. IlepBas
KOCMHUYECKasi CKOpocTb. 3akoHbI Keruiepa

25 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona v BUABI CUIT TPEHUS.

26 JIBuKEHME B KUAKOCTHU U raze ¢ y4ETOM CUJIbI
COIIPOTHUBIICHUS CPEJIbI

97 Hasnenue. 'mapocraTuueckoe AaBiIeHUE.
Cuiia Apxumena

08 AoOcontotHo TBepoe Teino. [loctynarensnoe
Y BpAIlaTeJIbHOE JBM)KEHUE TBEPJIOrO TeJla

29 MOMEHT CHIIBI OTHOCHTEIBHO OCH BpAIICHUSI.
IIneqo cumnbl
CrnoxeHue cuil, MPUJIOKEHHBIX K TBEPJOMY

30 teny. LleHTp TskecTH Tena. Y cinoBus
paBHOBeCHS TBEPAOTO Teia. Buabl
paBHOBECHS

31 Pewmenue 3amau

32 KontpomnbHas padora no teme "JInHaMuka.



33

34

35

Cratuka TBepaoro tena'"

NMynsc MaTepUAIbHONW TOYKH, CUCTEMBI
MaTepHualbHbIX TOYEK. LleHTp Macc cucreMsl
MaTepUaIbHBIX TOYEK. TeopeMa O JBUKCHUH
LIEHTpa Macc

HMIynbsC cHIIBI M1 U3BMEHEHHUE UMITYJIbCA TENIa.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTHBHOE
JBIKCHUE

MoMeHT umIyJIbca MaTeprUaIbHOM TOYKH.
IIpencrasnenue 0 COXpaHEHUH MOMEHTA
MMITYJIbCA B UEHTPAIBHBIX MOJISAX

36

37

38

39

40

41

Pemenue 3amau

PabGora cvtel Ha MaJIOM M Ha KOHEYHOM
nepemenieHuu. ['padudaeckoe npeacraBieHue
paboThl CUIIbI. MOIIIHOCTD CHUJIBI

Kunerndeckas sueprus. Teopema 00
N3MEHEHUU KUHETHYECKOUI OHEpPIrun
MaTepHAIbHON TOUKHU

IToTeHumanbHbIE U HENIOTEHIIUATIBHBIE CUIIBI.
ITorenuumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

TpeTba kocMuueckas cKOpocTb. CBs3b
palboThl HEMOTEHIMAIBHBIX CUJI C
M3MEHEHHUEM MEXaHUYECKOU SIHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUn

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepHymm aid uieanbHOM




KHUIKOCTH

KonTtponbHas pabdota mo teme "3aKoHbI

42 COXpaHEHHUs B MeXaHHKe"
PazButue npencraBienuid 0 npupoe

43 teroTel. OcHoBHBIE nojioxkeHust MKT.
Juddysus. BpoyHoBCcKkoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIbIX

44 Ten. XapakTep JIBUKEHUS U B3aUMOJEHCTBUS
YacTHULl BELIECTBa
Macca u pazMepsl MOJIEKYIT (aTOMOB).

45 KomuuecTBo BemecTBa. [locTosnHas
ABoraapo

46 Temnepatypa. TeroBoe paBHoBecue. [lkana
Henscus

47 Pemenne 3anau

48 UneanpHblii ra3. ['a3oBble 3aKOHBI

49 YpaBuenue Menaeneesa-Knanerpona.
Penrtenue 3anau

50 AoOconroTHas Temriepatypa. 3akoH JambpToHa

51 W3omporeccsl B uaealbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

59 I'paduueckoe npescTaBiIeHne H30MPOLECCOB:
u30TepMa, U30X0pa, n3obdapa

53 OcHoBHoe ypaBHeHue MKT

54 Pemenue 3amag
CBs13b a0COTIOTHON TEMIEPATyphI

55 TEPMOJAMHAMUYECKON CUCTEMBI CO CPEIHEU

KMHETUYECKOM dHEPrUeH MOCTYyaTEIbHOTO



56

TEIIOBOTO JBMXKECHUS €€ YacTHI]

O0001eHne 1 cUCTEMAaTU3ALNS 3HAHUI 110
teme "OcuoBsl MKT"

57

Konrposnsnas padora no teme "OCHOBBI
MKT"

58

TepMoauHamMmuyeckas cuctema. 3ajlanue
BHEWHUX ycnoBul 1uist T/ cuctemsl.
BHelHue 1 BHyTpEHHUE TAPAMETPBI.
[TapameTpsl T/ cuctembl Kak cpeaHue
3HAYCHUS BEIIMYUH, OIMCHIBAIOIINX €€ Ha
MHKPOCKOITHYECKOM YPOBHE

59

60

61

62

63

64

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBonibHas penakcanus T/] cucrembl
K TEIUIOBOMY PaBHOBECHIO

Mogenp uaeaabHOTO raza B TCPMOJUHAMUKE.
VcnoBus IIPUMCHUMOCTH 3TOH MOACIN

YpaBuenne Menneneesa-Kianelipona u
BBIpa)KEHUE Il BHYTPEHHEH SHEPrUU

Bripaykenue 111 BHyTpEHHEW SHEPTUU
OJIHOATOMHOI'0 HJI€aJIbHOIO Ia3a.
KBasucrarnueckue 1 HECTaTHYECKUE
IIPOLIECCHI

OnemeHTapHas paboTa B TepMOIUHAMUKE.
Brruncnenune pabotsl 1o rpaduky mpouecca
Ha pV-auarpamme

Tennonepenaya kak criocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpILEHHS pabOThI




65

KOHBCKI_II/ISI, TCIIOIIPOBOJHOCTD, U3JTYYCHUC

KomunuectBo Termiorsl. TemtoéMKOCTh TeNA.
VY nenbHas U MOISIpHAsA TEIUIOEMKOCTH

66 BEIIECTBA. Y IeIbHAs TEIUIOTA CTOPaHUs
TOILTMBA

67 Pacuér konmuecTBa TEIIOTH pU
TerIonepeaye

68 [Tonsitre 06 agnabatHom mpouecce. [lepBorit
3aKOH TEPMOJAMHAMHKHU
KonudecTBo TemioTsl 1 paboTa KaKk Mephl

69 W3MEHEHUs BHyTpeHHeH sneprun T/1
CHCTEMBI
BTopoii 3ak0H TepMOIMHAMUKH IS

70 PaBHOBECHBIX 1 HEPABHOBECHBIX MPOIIECCOB.
HeoOpaTuMocTh MpUPOTHBIX MPOIIECCOB

71 [IprHIMIIBI IEMUCTBUS TEMJIOBBIX MAIIUH.
KIIJI

72 Makcumansnoe 3nauenue KI1/I. [ukn Kapuo

73 Pemenwne 3amau
DKOJOTHYECKUE aCIIEKTHI UCIIOIb30BaHMS

74 TEIUIOBLIX JABUTaTeaeH. TemnoBoe
3arpsi3HEHUE OKPY>KAIOIIEH cpebl

75 Pewmenue 3amau

76 O0001eHne U cCUCTEMATU3ALMS 3HAHWUI 110
teme "Tepmonunamuka. TennoBsie MalIMHb"

77 KonTponbnas pabota mo Teme
"Tepmonunamuka. TernoBbie MalIuHbL"

78 [TapooGpazoBaHue U KOHICHCAIMSL.



Hcnapenue u kuneHne. Y aeabpHas TEIoTa
napooOpazoBaHUs

HaCI)IHIeHHI)Ie 1 HCHACBIIICHHBIC ITaphI.
KauecTBeHHast 3aBUCMOCTH IIOTHOCTH U
JTaBJIEHUS HACBILIEHHOTO Mapa oT

79 TEeMITepaTypbl, KX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Tapa. 3aBUCUMOCTh
TEMIIEPATYPHI KATICHUS OT JaBIICHUS B
KUJKOCTH

80 BraxxnocTh Bo3myxa. AGCONIOTHAS U
OTHOCHUTEIbHAs BIAXKHOCTb

81 Pemenue 3amag
TBépnoe teno. Kpucramimueckue u

82 amop(dHbIe Tera. AHU30TPOIHUS CBOMCTB
KPHUCTAJIIOB

83 [InaBneHue u KpucTaUIU3alus. Y AenbHas
TeruioTa masieHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTskeHnue u

84 cxatue. Casur. Moayne FOnra. [Ipenen
yrnpyrux aedopmarmii
TermmoBoe pacimpeHue KUIKOCTEN U

85 TBEPABIX TEN. AHTAPMOHHU3M TETUIOBBIX
KOJIeOaHMIl YaCTHIl BEIIECTBA

86 [TpeoOpa3zoBanue sHEPTHH B (Ha30BBIX
nepexoiax

87 VYpaBHeHHe TEII0BOTO OaaHca

88 Pemrenue 3amau

89 [ToBepxHOCTHOE HaTsLKeHHE. KanuuisapHbie



90

91

siBJIeHU. /laBieHue 1oy MCKpUBJICHHOM
IIOBEPXHOCTBIO )kuKocTh. Popmyina Jlamnaca
O0001Ienre ¥ cucTeMaTH3alys 3HaHUH 110
TeMme "ArperaTHble COCTOSIHHS BEIIECTBA.
®da3oBbIe niepexoabl"”

KonTponbnas pabota mo Teme "ArperatHeie
cocTosiHuS BemiecTBa. Pa3zoBble MNepexobl”

92

DnexTpu3aiys Tel U e€ MPOosBICHUSI.
DnekTpuyeckuii 3apsia. [[Ba Buna
ANEKTPUIECKUX 3apsaaoB. [IpoBogHUKH,
JUDJICKTPUKHU U TIOTYTIPOBOTHUKI

93

94

95

DneMEHTApHBIN AIEKTPUYECKUH 3apsil. 3aKOH
COXPaHEHHUs AIEKTPUUYECKOTO 3apsaaa

B3aumoneiictBue 3apsanoB. ToueuHsbie
3apsabl. 3akoH Kynona

Pemmenune 3agau

96

97

98

99

BHCKTpI/I‘leCKOG noxae. Ero I[CﬁCTBPIG Ha
SJICKTPUYICCKUC 3aps/Ibl

Hanpsix€HHOCTB 3JIEKTPUYECKOTO MO,
[TpoOHeIii 3apsa. JInauKM HaNPSHKEHHOCTH
ANEKTPUUECKOro nojst. OqHOpoaHOE
AIIEKTPUYECKOE T0JIe

[ToTeHIManbHOCTD SIEKTPOCTATHIECKOTO
noJisi. Pa3HOCTh MOTEHIMANIOB U HAIPsHKEHUE
[ToreHmanbHas 3HEprus 3apsia B
aneKkTpocTatndeckoM mnosie. Ilorennuman
AIIEKTPOCTATUYECKOTO TOJISI

100

CBs13b HAPSKEHHOCTH I10JIS1 U Pa3HOCTU



MOTCHIUAIIOB IJIA DJICKTPOCTATUYCCKOI'O ITOJIA

[TpuHIUIT CyNIEPIO3UIINH IIEKTPUYECKUX

101 .
ToJIeH

102 Pemenue 3amau

103 [Tone Toueunoro 3apsaa. [lone paBHOMEPHO
3apsHKEHHOM chephl
[Tone paBHOMEPHO 3apsIKEHHOTO IO 00BEMY

104 mapa. [lone paBHOMEpHO 3apsHKEHHOM
0ECKOHEYHOM TTOCKOCTH

105 [TpOBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3aps10B

106 JIMDIIeKTPUKHU U TIOTYITPOBOAHHUKH B
JIEKTPOCTATUIECKOM I10JIC
Konnencarop. D1mekTpo€MKOCTh

107 KOHJIEHCATOpa. DIIEKTPOEMKOCTD IITIOCKOTO
KOHJIEHCAaTopa

108 [TapannenbHOE COETMHEHNE KOHICHCATOPOB

109 [TocnenoBarenbHOE COETUHEHNE
KOHJICHCATOPOB

110 OHeprus 3apsKEHHOr0 KOHAEHCAaTopa

111 Pemenue 3amau

112 JIBr>KeHHE 3apsyKEHHON YacTHULbI B
OJTHOPOJTHOM 3JICKTPUYECKOM I10JIe

113 Pemenue 3anau

114 O06o011eHre U crucTeMaTu3alys 3HaHU| 0

TeMe "Dnekrpuyeckoe nose"

115 KonTponbhas pabota no teme



"Dnexkrpruyueckoe noJie"

Cuna toka. I[TocTtossHHBIN TOK. Y CclIOBUSI

116 CyILIECTBOBAHUS NOCTOSHHOI'O
AIIEKTPUYECKOTO TOKA

117 HcTtounuku Toka. Hanpspkenue u 31C

118 3akoH Oma 1S y4acTKa LenH.
DJIEKTPUYECKOE COTPOTUBIICHHE
3aBHUCHMOCTE COIMPOTHUBIICHUS OJTHOPOTHOTO

119 MIPOBOJIHUKA OT €0 JIJTMHBI U TIJIOIIA TN
MOTIEPEYHOr0 CEeUEHUs

120 Y enpHOe CONPOTUBIICHHUE BEIIECTBA.
Penrtenue 3anmau

121 [TocnenoBarenbHOE, TapasuieIbHOE,
CMEIIAHHOE COSANHECHHE MTPOBOIHUKOB

122 Pacuér pa3BeTBIEHHBIX SIEKTPUUECKUX
nenei. [Ipasuna Kupxroda

123 Pemenue 3anau

124 Pabora anekrpuueckoro Toka. 3akoH Jxoyns
—Jlenna

125 Pemenue 3anau

126 MOIIHOCTh IEKTPUUYECKOro ToKa. TermmoBas
MOIIHOCTb, BbIJIETIsieMasi Ha PE3UCTOPE

127 Pemenue 3amag

128 O/1C u BHyTpEeHHEE CONPOTUBIICHNE
HCTOYHUKA TOKA

129 3axon OMa A1 OJTHOM (3aMKHYTOM)

AIEKTPUYECKOMN LEIH



130 Pemenue 3amau 1

131 MOUIHOCTh NCTOYHUKA TOKA 1

132 KopoTtkoe 3ambIkanne 1

133 KonzaeHcaTop B 11eNu MOCTOSTHHOTO TOKA 1

134 Pemenwne 3amau 1

135 Pemenue 3anau no teme "IlocTossHHBIN 1
AIEKTPUUECKUN TOK"

136 Pemenue 3anau no teme "llocTossHHBIN 1
AIEKTPUYECKUN TOK"

137 Pemrenue 3amau mo treme "IlocTOSHHBIN 1
ANEKTPUUECKUM TOK"

138 O06o011eHre U crucTeMaTu3alys 3HaHU| 0 1
teme "TIoCTOSTHHBIN AIEKTPUUECKUN TOK"

139 Kontposnbnas pabota nmo teme "lTloctosiHHbIN 1
AIEKTPUYECKUN TOK"
DJeKTpuyecKas MPOBOAUMOCTh Pa3IUYHBIX

140 BEILIECTB. DJIEKTPUUECKHUI TOK B METaJLIaX. 1
CBepXIpoBOIUMOCTD
DJIEKTPUYECKUI TOK B paCTBOpax U

141 pacruiaBax 3JeKTpoJIMTOB. 3akoHbl Dapanes 1
JUTSI DJICKTPOJIH3a

142 OnexTpuueckuil Tok B razax. [lnazma 1

143 DneKTpUYecKuil TOK B BakyyMe. BakyymHble 1
npruOOpPHI

144 DNEKTPUYECKUN TOK B TIOJTYIIPOBOJHUKAX

145 [TonynpoBOIHUKOBBIE TPUOOPHI

146 DU3NYECKUl IPAKTUKYM I10 TEME



147

148

149

150

151

"M3MepeHune CUiIbl TOKA U HaNPSHKEHUS B
L[EMX MTOCTOSIHHOTO TOKAa MPU MOMOIIH
AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" wiK "3HAKOMCTBO € IUPPOBOH
naboparopueit o pusuke. [Ipumepst
U3MepeHUs PU3NICCKUX BEITUYUH TIPH
ITOMOIIIA KOMITBIOTEPHBIX AATUYUKOB"

dusnueckuil npakTukyM mno teme "M3ydyenue
HEPAaBHOMEPHOT'O ABM)KEHHUS C LIEJIBIO
oIpeziesieHus MTHOBEHHOM ckopoctu"

Pu3nyeCcKuil MPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
IBWKEHUH 110 HAKJIOHHOM IUIOCKOCTH' MITH
"HccnenoBanre 3aBUCUMOCTHU ITYTH OT
BPEMEHH NPU PAaBHOYCKOPEHHOM JBUKEHHUH"

@u3nuecKuil MPaKTUKYM 110 TEME
"U3mepenune yckopeHusi CBOOOTHOTO
nageHus" win "M3ydeHue ABUKEHUS Tela,
OpOILIEHHOTO TOPU30HTAJIBHO"

®dusnueckuil npakTukyM 1o teme "M3ydenue
JBUKEHMSI TeJa 110 OKPY>KHOCTH C
IIOCTOSTHHOM 110 MOZYJIK0 CKOPOCTbIO" MU
"HccnenoBaHre 3aBUCUMOCTH MEPUOJIA
oOpallleHus: KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

@U3NYECKUN MPAKTUKYM II0 TEME

"M3mepeHne paBHOAEHCTBYIOLIEH CUIIBI TTPH
IBIDKEHUN OPYCKA 10 HAKJIOHHOM IIJIOCKOCTH"
y



152

153

154

unu "l[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BPEMEHH JIBIKEHUS OpycKa 10 HAKIIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro
Macckhr"

Pu3nyecKkuii MPaKTUKYM I10 TEME
"HccnenoBanre 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIIUX B PY>KUHE U PE3UHOBOM
obpasiie, ot ux aeopmaruu" win "M3yuenue
JIBUJKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO,
MEePEKUHYTOM uepes3 JErKui 6J10K"

Pu3nyeCcKuil MPAKTUKYM 110 TEME
"N3mepenue ko3 UIeHTa TpeHus 1o
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3aBucumocT FTp(N)" wim "UccnenoBanue
JBYDKEHUS OpycCKa 10 HAKJIIOHHOM IIOCKOCTH
C IepeMeHHbIM K03 pULIeHTOM TpeHUs" WiIH
"N3ydyeHue IBHKEHUA rpy3a Ha Baly ¢
TpeHueM"

@uU3NYECKU PAKTUKYM I10 TEME
"HccnenoBanue ycioBUl paBHOBECHS
TBEPJIOTO TeJla, UMEIOLIEro 0Ch BpaleHus"
nnu "KoHCTpynpoBaHre KPOHIITEHHOB U
pacu€t cun ynpyroctu" wiu "U3yuenue
YCTOMUYMBOCTHU TBEPAOTrO TEJIA, UMEIOILETO
IO OTOPHI"

155

OU3NYECKUN TPAKTUKYM I10 TEME
"N3mMepeHue UMITyJbCa TeNa 10 TOPMO3HOMY
nytu" unm "M3mepenne cuiibl TAru, CKOpocTu
MO/JIEJIN SIIEKTPOMOOUIIS U MOLITHOCTH CHJIBI



156

Taru" unu "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa ¢ UMIYJIbCOM CHJIBI" WIIN
"HccnenoBanue coXpaHEHUs UMITYJIbCa IIPU
ynpyrom B3aumoaenicteun" i "M3mepenne
KMHETUYECKOW SHEPTUH Teja 10 TOPMO3ZHOMY
myTH"

dusndeckuii npakTukyM 1o teme "M3ydyenue
M30TEPMUYECKOTO Tpoliecca (PEKOMEHA0BAHO
UCTIONIb30BaHue LU poBoii 1abopatopun)"
i "M3yueHne u30X0opHOro npoiecca” uiu
"N3yuenune nzobapHoro nporecca’ win
"[IpoBepka ypaBHEHUSI COCTOSAHUS"

157

158

159

@u3nuecKuil MPaKTUKYM 110 TEME
"N3mepenue yaenbHON TemIo€MKOCTH" U
"HccnenoBaHue npoluecca OCTbIBaHUS
BemiecTsa" win "MccienoBanne aguabaTHOro
npornecca’ unu "M3yueHne B3auMOCBSI3H
SHEPTrUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPbI KUTICHHS
JKugakocren"

du3n4ecKuil NpakTUKyM 1o TeMe "N3ydeHue
3aKOHOMEPHOCTEW UCTIapEHUs] )KUAKOCTEH"
nin "M3mepeHue yJienbHON TemIOThI
1aByieHus bjaa" uinm "M3ydeHue cBONCTB
HaChIIIEHHBIX NapoB" win "N3mepenue
a0COTIOTHOM BJIQXKHOCTH BO3J1yXa U OIIEHKA
Macchl IapoB B noMenieHnn'". Mzmepenne
Kod(duUIIMeHTa TOBEPXHOCTHOTO HATSKEHUS

Pu3nyecKuil MPaKTUKYM 110 TEME



"Habmroienne npeBpamieHus SHepruu
3apsHKEHHOTO KOH/IEHCAaTOpa B YHEPTHIO
n3nydeHus ceeroquona” uinm "Msydenue
IIPOTEKaHUs TOKA B LIETIH, COAEpIKaIIEeH
KoHJeHcaTop" win "Pacnipenenenue pasHOCTH
MOTEHUUAJIOB (HANpsKEHUs ) IPU
MOCIIEI0BATEILHOM COEIMHEHUN
KOHJICHCATOpOB"

160

161

Pu3nyeCKuil MPAKTUKYM I10 TEME
"UccenoBaHue CMEIIAHHOTO COCIMHCHHS
pesuctopoB” win "M3MepeHne yieabHOro
COIPOTHUBJICHUS TPOBOAHUKOB" HIIH
"ccnemoBaHue 3aBUCHMOCTH CHUTBI TOKA OT
HaIpsOKEHUs U1 TaMITbl HaKaJauBaHUs"

OU3NYECKUI TPAKTUKYM 10 TEME

"Habmronenue anextponusa’ wim

"M3mepenue 3apsia OJHOBAIEHTHOTO HoHA"

nnu "McciaeqoBaHue 3aBUCUMOCTH 1
CONPOTHUBJICHUS TEPMOPE3UCTOPA OT

temneparypbl” win "CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTUKU oA

162

163

164

165

O0001eHre U cUCTEMAaTU3ALNS 3HAHUI 110
Teme "Kunematuka"

O0001eHre U cUCTEMATU3ALNS 3HAHUI 110
teme "JIlnHamuka"

O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH 110
teme "Cratuka TBEepaoro tena"
O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH 110
TeMe "3aKOHbI COXpPAHEHUS B MEXaHUKE"




O060011IeHNE U CUCTEMATU3ALMS 3HAHUH 110

166 teme "OCHOBBI MOJICKYISIPHOKHHETUYECKOM 1
teopun"

167 O0001eHre U cUCTEMATU3ALNS 3HAHUI 110 1
teme "Tepmoaunamuka. TemnoBbie MamnHb"
O060011eHNEe ¥ CUCTEeMAaTU3aIMsl 3HAHUH 110

168 TeMe "ArperaTHble COCTOSIHHS BEIIECTBA. 1
®da3oBbie epexo b

169 O06o0011eHre U crucTeMaTu3alys 3HaHU| 1o 1
TeMe "DnekTpuieckoe nosue"
O06o011eHre U crucTeMaTH3alys 3HaHU| 10

170 TeMme "[10CTOSHHBIN 2JEKTPUUECKUH TOK. 1
Toku B pa3nuyuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



11 KITACC

Ne i/

Tema ypoka

B3anMopeiicTBuE NOCTOSIHHBIX MarHUTOB U
IIPOBOJIHUKOB C TOKOM. MarHuTHoe noz’e.
I'mnoTesa Amrmepa

Bekrop MaruntHON nHAYKIMH. [IprHImn
CYNEpIIO3UIIMY MarHUTHBIX 1o, JInHun
MarHMTHON MHIYKIIUU

MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM.
OmnwiT Opcrena

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoTsbI

IIpakTH4eckune
padoThI

Cuna Amrnepa, e€ HanpaBJIeHUE U MOYJIb
Pentenue 3anau

[Ipumenenue 3akona AMrepa.
DIEeKTPOU3MEpPHUTENbHBIE TPHUOOPHI

Cuina Jlopenna, e€ HanpaBiIeHUE U MOJTYJTb.
JIBr>keHue 3apsKEHHON YaCTHULIbI B
OJHOPOJTHOM MAarHUTHOM TI0JIE

Permenue 3agau

10

11

12

PaGora cuiel Jlopenna
Pemenue 3amau

Mar»auTHoe I10JI€ B BEIIECTBE.
deppOMarHeTuKy, napa- U JTHaMarHeTUKu

OcHoOBHBIE CBOMCTBa (heppPOMArHETHKOB.
[Tpumenenue heppoMarHeTHKOB




13

Pemtenue 3amau mo reMe "MarautHoe mone"

14 Pemenne 3amau mo teme "MarautHoe noje"

15 SIBieHME PIEKTPOMArHUTHOW UHTYKITUH.
ITorok BeKkTOpa MArHUTHOM UHIAYKLIMU

16 O/1C uHIyKIUHA

17 3aKOH ANMEKTPOMArHUTHOW WHIYKIIHH
®dapanes

18 Buxpesoe anekrpudeckoe noiue. Toku dyko

19 OJIC MHOYKIIUY B IBUKYIIHXCS
MIPOBOTHHKAX

20 Pemenue 3amau

21 [TpaBuso Jlenma

99 WNuayktuBHOCTh. KaTylka HHAYKTUBHOCTH
B IIENU ITIOCTOSIHHOI'O TOKA

93 SBnenune camounaykuuu. I/C
CaMOMHIYKIIUU

24 DHeprus MarHUTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

25 Pemenue 3amau

26 O06001IeHEe ¥ cucTeMaTH3alus 3HaH! 110
TeMe "DnekTpoauHamMuka"

97 KonTponbHas pabota no teme
"OnexkrpoguHamMuka"

28 KonebarenbHas cucrema. CBOOOIHEBIC
Konebanus. 'apmMoHndeckue KoineOanms

29 Kunemaruyeckoe U JUHAMHYECKOE

OIIMCaHME KOJICOATCIbHBIX JBHOKCHUH



9HepreTqucxoe OITMCaHHC. BBIBOI[
JAUHAMHUYCCKOI'0 OIMMCaHrud TapMOHUYCCKUX

30 KOJIEOAHUH U3 UX SHEPTreTUYECKOTO U
KWHEMAaTUYECKOTO OMTUCAHUS

31 Ammuntya v ¢aza KkonebaHui
[Tepuon u yacrora konebanuit. [lepron
MaJIbIX CBOOOJIHBIX KOJIEOaHUMN

32 MareMaTudeckoro MasTHuka. [lepuon
CBOOOIHBIX KOJIEOAHUN MTPYKUHHOTO
MasiTHUKa

33 3aryxaromue kosuebanus. BeiHyx1eHHbIE
kosebanus. Pezonanc

34 ABTOKONEOAHUS

35 Pemenue 3amag

36 Ypoxk-koHpepenuus "MexaHudeckue
KOJIeOaHUS B MY3bIKAIbHBIX HHCTPYMEHTaX"

37 O060061eHue 1 cucTeMaTH3alus 3HaHUu# 10
teMe "Mexannueckue KoneOanus"

38 DJeKTpOMarHuTHBIEC KOJICOAHUSI.
KonebaTenbHblli KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTY b

39 3apsaa KOHJeHcaTopa ¢ aMIUIMTYA0M CHIIbI
TOKa B K0JIeOATETbHOM KOHTYpe

40 3aKOH COXpaHEHUs SHEPTUH B UACATHHOM
K0J1e0aTeIIbHOM KOHTYPE
3aryxarolye 3JIeKTPOMarHuTHbIE

41 KosneOaHus. BeiHyX/1eHHBIE

SJICKTPOMArHMTHBIC KoebaHus



ITepemennsIit Tok. Pe3uctop n KoHAEHCATOP

42 B I[EITU IEPEMEHHOTO TOKA

43 Karyiika HHIyKTUBHOCTH B TIETTH
MIEPEMEHHOTO TOKa

44 3axoH OMa 1J1s1 2JIEKTPUUYECKON LIenu
IIEPEMEHHOT0 TOKa
MoIHOCTh TEPEMEHHOT0 TOKA.

45 AMIITUTYHOE U IEHCTBYIOIIEE 3HAUEHUE
CHJIBI TOKA U HATIPSDKEHUS

46 Pe3onaHc B 351eKTpUUYECKOU 1IETTH

47 Pemenne 3anau
WneanbHblif Tpanchopmarop.

48 [Tpon3BoACTBO, Mepeava u nmoTpedaeHue
AIEKTPUYECKOU JHEPrUn
DKOJOrH4ecKre PUCKU MPU IPOU3BOJICTBE

49 anekTposHeprun. Kynbrypa ucnoab30BaHus
AJIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU

50 Pemenne 3amau

51 Pemenue 3amau

59 O0600611eHne 1 cucTeMaTH3alus 3HaHUH 10
TeMe "DIeKTpOMarHuTHbIC KojaebaHus"

53 MexaHn4ecKue BOTHBIL. XapaKTePUCTUKU
MEXaHHYECKUX BOJH

54 CBoiicTBa MEXaHHUYECKUX BOJIH

55 3ByK. XapaKkTepUCTHKH 3BYKa

56 Wnudpas3syk u ynptpassyk. lllymoBoe

3arpsi3HEHUE OKPYIKAIOLIEN Cpebl



57

58

Penrenue 3amau

DJIEKTpOMAarHuTHHIE BOJIHBL. V3myueHne
AJIEKTPOMATrHUTHBIX BOJIH

59

OHeprus MEeKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH

60

61

62

[IIxana 37€KTPOMAarHUTHBIX BOJIH.
[TpuMmeHeHue IeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY

[TpuHIIUTIBEI paTUOCBS3U U TCIICBHUICHHS.
Panuosnokanus. DJeKTpOMarHuTHOE
3arpsi3HEHHUE OKPYKAIOIIEH CpeJIbl

Kontponbnas pabora nmo teme "Konebanust
1 BOJTHBI"

63

CaeT. 3aKOH IPSIMOJIMHENHOTO
pacrpoCcTpaHEHUs CBETa

64

65

66

67

Pemenne 3aaa4 Ha IPUMCHCHHEC 3aKOHa
HpHMOHHHeﬁHOFO PaCIIpPOCTpaHCHUA CBCTA

OTtpaxenue ceera. [1nockoe 3epkano.
Cdepuueckoe 3epkaio

[Tpenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN [T0Ka3aTeb MPEITOMIICHHUS.
ITosiHOE BHYTpEHHEE OTPAXKEHHUE.
IIpenenbHbIN yroa MOJHOTO BHYTPEHHETO
OTpaKEeHUs

Pemenue 3a1a4 Ha IpUMEHEHNE 3aKOHOB
OTpaXKEHUS U IPEJIOMJICHUS CBETA

68

Xon nydeil B npusme. Jlucnepceus ceTa.
CnoxHebll cocTaB Oenoro csera. Lpet



JInn3el. DoKycHOE paccTOsSTHUE U

09 ONTUYECKasl CHJIA TNH3BI

70 [TocTpoenue n3o0paxeHuit B IMH3aX U UX
cucTeMmax. YBeJInYeHHE JTUH3bI
Pemenue 3amay Ha moctpoeHue

71 n300paKeHH, TIOTYYaeMBIX C TOMOIIBIO
JIVH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3anau. [Ipeaenst mpuMeHUMOCTH
F€OMETPUYECKOMN ONTHKU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus ceera

76 Wutepdepennms ceta

77 KorepeHTHBIE HICTOUHUKH. Y CIIOBUS
HaOJI0IeHUS] MAKCUMYMOB M1 MUHUMYMOB

78 Pemenue 3anau

79 [TpumeHeHne uHTEpPEpeHIINN

80 Judpaknus cBeta

81 Judpakuuonnas pemeérka. Y cioBue
HaOJII0/ICHUS TIIaBHBIX MAaKCHMYMOB

82 Pemenue 3amau

83 [ToriepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

84 Pemenue 3anau

85 CBeTOBbIE SABJIICHUS B IPUPOJIE

86 O06001IeHre U cucTeMaTH3alus 3HaHUH 110

Teme "Onruka"




87 KoHnTtponbHas padota mo teme «OnTuka» 1
['paHUIBI IPUMEHUMOCTH KJIACCHIESCKOM

88 MEXaHUKH. 3aKOHBI AJIEKTPOJJMHAMUKA U 1
MIPUHIIAIT OTHOCUTENIbHOCTH

89 ITocTynatel cienualIbHOW TEOPHUH 1
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[TpeobpaszoBanus Jlopenma. YcioBue

90 npUIMHHOCTH. OTHOCUTENFHOCTh 1
OJTHOBPEMEHHOCTHU. 3aMeIJICHUE BPEMEHH U
COKpAIlIeHUE JUTUHBI

01 DHeprus ¥ UMNYJIbC PEISITUBUCTCKOM 1
YaCTHIIBI

92 CBs13b MaccChl ¢ SHEPTUEH U UMITYJIBCOM 1
PENATUBUCTCKOMN YaCTHUIIBI. DHEPTHUS TOKOSI

93 PaBHOBECHOE TEIJIOBOE U3TyYeHHE 1

94 3akoH cMelenusa BuHa 1

95 I'umoTe3a M. [Tnanka o kBaHTax. @OTOHBI 1

96 DHeprus ¥ UMNyJbe GpoTroHa 1

97 ®oro3ddext. OnbiThl A. I'. CTonerosa. 1
3akons! pororddexra

98 VYpaBHenue DifHiTelHa U1t GoTorddexTa. 1
"Kpacnas rpanuma" ¢pororddekra

99 Jasnenue cera. Onbite [1. H. JlebeneBa

100 BoiHOBEIE CBOMCTBA YaCTHIL
Bonne! ne bpoitns. [[nmuHa BOIHEI 1€

101 Bpoiins u pazMepsl 00J1aCTH JTOKATH3aUN 1

JIBUKYILIEHCS. YaCTULIBI



102

KopmyckynisipHO-BOJIHOBOM Ayanu3m

103 Judpakmus 31eKTpOHOB Ha KPUCTAIIAX
Crenuduka n3mMepeHuit B MUKPOMUPE.

104 CooTHollEHUsI HeoNpeaeIEHHOCTEN
[eiizenbepra

105 Pemenue rpaduaeckux 3agau

106 Pemenne pacuéTHbIX 337124
Konrtponbnas padora no remam: "OCHOBBI

107 CTO", "KopmycKyaspHO-BOJIHOBOU
Tyanusm"

108 OnbIThI 110 UCCIEAOBAHUIO CTPOEHUS aTOMA.
[TnanerapHast Mozens atoma Pesepdopaa

109 [Toctymater bopa

110 Buner criektpoB. CriekTp ypoBHEH sHEprun
aToMa BOJIOpoAa

111 CrioHTaHHOE U BBIHYKJEHHOE U3TyUeHHE
cBeTa

112 Jlazep
Hyxnonnas mozens sinpa ['elizen6epra-

113 NBaneHko. 3aps 1 MaccoBOE YUCIIO sapa.
N3oTonsl. PagnoakTuBHOCTH
3aKoH paMoakTUBHOTO pacmana. CBoiicTBa

114 MOHM3HUPYIOIIETO U3ilydeHus. Biausaue
PaZOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
Jo3umerpus
DHeprusi CBSI31 HYKJIOHOB B sijipe. SnepHbie

115 cuibl. Jledekt maccel sinpa. SnepHbie

peakuuu. Snepusie peaktopsl. [IpoGiemsl



116

117

118

119

YIpaBJIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHE ACTIEKTHI Pa3BUTHSI 1€pHON
SHEPreTUKU

MeToapl perucTpaIiy U UCCIIeTI0BAHMS
AIIeMEHTapHbBIX YacThll. OyHIaMeHTalbHbIE
B3aUMOJICHCTBUS. baprnoHbI, ME30HBI U
nentoHsl. [IpeacraBnenue o CrannapTHoO#
Mozenu. KBapk-TiitooHHast MOJIENb aIpOHOB

®usuka 3a npenenamu CTanIapTHON
Mojaenu. TéMHas matepus u TEMHas
sHeprus. EnuHCcTBO (hr3nueckoit KapTUHBI
Mupa

OTanbl pa3BUTHSI ACTPOHOMUH. 3HAYECHHUE
aCTPOHOMUU

[IpuMeHUMOCTh 3aKOHOB (PUBHUKH IJIS
0OBSICHEHHS IPUPOIBI KOCMUYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHYECKHUX
HUCCIEe0BaHUN

120

CoBpeMeHHbIE ONTUYECKHUE TEIECKOTIBI,
panmoTeNecKonbl, BHEATMOC(hepHas
acTpOHOMUS

121

122

123

Bun 3Bé3nHoro Heb6a. Co3Be3aus, ipKue
3BE3/IbI, INIAHCTHI, UX BUAUMOC JIBIDKCHIE
Conneunas cucrema. CoiHite. CoytHeuHas
akTUBHOCTb. McTounuk sHeprun CoJiHIa 1
3BE3]

3BE3/1bI, NX OCHOBHBIC XapaKTEPUCTUKH.
Junarpamma "criekTpanbHbINA KiIacc —



124

CBETHUMOCTD"

3Be3 bl TIaBHOM MOCIEN0BATEILHOCTH

125

Bnyrtpennee ctpoenue 38€31. CoBpeMeHHbIE
HpGI[CTaBJIeHI/ISI [0) HpOI/ICXO)KI[eHI/II/I nu
spomoniuy ConHIa U 3BE37,. DTalbl )KU3HH
3BE3

126

127

128

Muneunsiii [1yte — Hama ['anaktuka. Tumnst
rajakTuk. YEpHbIE ABIPHI B sAPax TalaKTUK

Bcenennas. Pacimupenue BeeneHHOM.
3akon Xa66ma. Teopus bombiioro B3peiBa.
PenukToBoe uznyueHue

MacmrabHast cTpykTypa Beenennoid.
MeraranakTuka

129

130

131

132

Hepeménusie npo0ieMbl aCTpOHOMHUH

OU3NYECKUI TPAKTUKYM T10 TEME
"UccnenqoBaHnue MarHUTHOTO IOJIS
MOCTOSIHHBIX MAarHUTOB" WJIN
"HccnenoBanue cBONCTB
deppomarneTukos" unu "HccnenoBanue
JIEHCTBHS IOCTOSIHHOI'O MarHuTa Ha paMKy C
TOKOM"

OU3NYECKHUI TPAKTUKYM 10 TEME
"N3mepenue cunbpl AMnepa" nnu "HU3ydenne
3aBHCUMOCTH CHUJIbI AMIIepa OT CHJIbI TOKa"
wim "Onpenenenre MarHUTHON MHIYKIUU
Ha OCHOBE M3MepeHus cuibl Amnepa”
Pu3nyecKuil MPaKTUKYM 110 TEME
"UccnenoBaHue sBICHUS




133

134

135

136

AJIEKTPOMArHUTHOW MHAYKIIUHA" WIIH
"OnpeneneHre HHAYKIIMU BUXPEBOTO
MarHuTHOro nojus"

OU3NYECKHUI TPAKTUKYM I10 TEME
"UccnenoBanue sSBIEHUS CAaMOUHYKIAN"
nu "COopka MOJEIH 3JIEKTPOMArHUTHOTO
resepartopa”

OU3NYECKHUI TPAKTUKYM I10 TEME
"U3mepenue neproa CBOOOTHBIX
KoJie0aHU HUTSHOTO U MPYKMHHOTO
MasiITHUKOB"

OU3NYECKHUI TPAKTUKYM T10 TEME
"[IpeobpazoBaHue SHEPTUU B IPYKUHHOM
MasiTHUKe"

@uU3nYECKH MPAKTUKYM II0 TEME
"UccnenoBanue nepeMeHHOr0 TOKa uyepes
MOCJIEIOBATENIFHO COCTUHEHHBIE
KOHJICHCATOp, KaTyLIKy U pe3ucTop" uiu
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIETIM [IEPEMEHHOTO TOKa"

137

OU3NYECKUI TPAKTHUKYM I10 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

@uU3NYECKU PAKTUKYM I10 TEME
"N3mepenue nokaszaTess NpeaoMIeHUs
crexna" wnn "llonyuenue nsoOpaxxeHus B
CHCTEME U3 IUTOCKOIO 3epKayia U JUH3bI"

@uU3NYECKU PAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMepe



140

141

142

xuakux JuH3)" um "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEUBAIOIITIX
uH3"

OU3NYECKHUI TPAKTUKYM I10 TEME
"Habmonenue nudpakuuu, MHTEpdepeHunn
Y noJisipu3aiuu ceera'

@U3NYECKHI MPAKTUKYM II0 TEME
"OnpeneseHue UMITYJIbCa U SHEPTUH
PENATUBUCTCKUX YacTull (1o gororpadpusim
TPEKOB 3aPSKEHHBIX YaCTULl B MATHUTHOM
nose)"

OU3NYECKHUI TPAKTUKYM T10 TEME
"U3mepenune noctosinHou [linanka Ha
oCHOBe uccliieoBanus Gorordpdexra” nmm
"HccneagoBaHue 3aBUCUMOCTH CUJIBI TOKA
Yyepe3 CBETOAMO/] OT HarpsiKeHus"

143

OU3NYECKUI TPAKTHUKYM I10 TEME
"UccnenoBanue CiekTpa pa3peskeHHOTO
aTOMapHOTO BOJOPOJa ¥ U3MEPEHUE
noctosiHHoM Punbepra”

144

145

OU3NYECKUI TPAKTHUKYM I10 TEME
"UccnenoBanue paaroakTUBHOTO (oHa ©
MCIIOJIb30BaHUEM JI03UMeETpa" Win
"H3yueHue moriomeHus 0era-4acTuiy
anroMuHueM"

@uU3nYECKH MPAKTUKYM II0 TEME
"HaOmroneHus 38€34H0T0 Heba
HEBOOPYKEHHBIM TJIa30M C HCIIOIH30BAHHEM
KOMITBIOTEPHBIX TPHIIOKCHUH JIJIsI




146

147

OTpeIeTICHUS TTOJIOKEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOro MOMyIIapus U spKue
3BE31b1" uan "HaOroneHust B TeJIECKOIT
JIyHbI, mIIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOILIeHH "

O0o001IeHNEe U CUCTEMAaTH3alUs 3HAHMIA.
Ponb ¢pu3uku 1 acTpOHOMHH B
HKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOW U 3TUUYECKOH cepax
JIESITENIHLHOCTH YEJIOBEKA

O00011eHNE U CHCTEMATH3alUs 3HAHMIA.

Posnb 1 MecTO GU3UKM 1 ACTPOHOMHH B
COBPEMEHHOM HAYYHON KapTUHE MUpPA

148

149

150

151

152

O0001IeHNEe U CUCTEMATH3AIMA 3HAHUH.
Ponb pusmueckoit Teopun B popMupoOBaHUU
npecTaBiIeHu 0 GPU3NIECKON KapTHHE
MUpa, MECTO (PM3MUECKON KapTHHBI MHpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O IPUPOJIC
O06o001IeHNEe U CHCTEMATH3AIINs 3HAHUH 110
teMe "Kunemartuka"

O060011IeHE ¥ cucTeMaTh3alus 3HaH!i 110
Teme "Kunematuka"
O06001IeHEe 1 cUCTEMAaTH3alUA 3HaHU 110

teme "/Ilunamuka"

O000111eHIE U cUCTEMATH3aIMs 3HAHUN 110
teme "CraTuka TBEepaoro tena'



O000111eH1E U cCHUCTEMATH3aIMs 3HAHUH 110

153
TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKe"
O000111eHE U cHUCTEMAaTH3alis 3HaHUH 110

154 TeMe "OCHOBBI MOJIEKYIISIPHO-KHHETHIECKOM
Teopun"

O0001IEeHNEe U CUCTEMATH3AIMA 3HAHUH 110

155 teme "Tepmoannamuka. TermoBbie
MAaIuHe!"

O0001eHne U CUCTEMATH3aLMA 3HAHUH 110

156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
dazoBble Iepexo/pl"

157 O000111eH1E U cUCTEMATH3aIMs 3HAHUH 110
TeMe "OnekTpudeckoe nosue"

158 O06001IeHEe ¥ cucTeMaTH3alus 3HaH! 110
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

159 O0001IEeHNEe U CUCTEMATH3AIMA 3HAHUH 110
teme "Toku B pa3nuyHbIX cpeaax”

160 O000111eH1E U cCUCTEMATH3aIUs 3HAHUN 110
TeMe "MaruutHoe noie"

161 O06001IeHEe 1 cucTeMaTh3alus 3HaHUH 110
TeMe "DIeKTpoMarHuTHas MHAyKuus"

162 O000111eH1E U cUCTEMATH3aIMs 3HAHUN 110
TeMe "Mexannueckue koneoanus"

163 O000111eH1E U cHUCTEMATH3aIMs 3HAHUN 110
TeMe "DIeKTpOMarHuTHbIe KojaebaHus'"
O06001IeH1E ¥ cucTeMaTH3alus 3HaHUH 110

164 TeMe "MeXaHUYEeCKHE U DJICKTPOMAarHUTHhIC

BOJIHBI"



O000111eH1E U cCHUCTEMATH3aIMs 3HAHUH 110

165 teme "OnTuka" .

166 O06o0menue 1 cucTeMaTru3alys 3HaHUH 110 1
teme "OcuoBel CTO"

167 O06001IeHNE U CUCTEMATU3aIMs 3HAHUH 110 1
teme "KopnyckyssipHO-BOJHOBOU Ayanusm"

168 O06o0meHue U cUCTeMAaTH3alns 3HAHUH 110 1
teme "du3nka aroma"
O06o0meHue 1 cucTeMaTH3alys 3HaHUH 110

169 teMe "du3nKa aTOMHOTO sIpa U 1
AJIEMEHTAPHBIX YaCTHUII"

170 O000111eHE U cCHUCTEMAaTH3alMs 3HAHUH 110 1
TeMe "DieMeHThl acTpopU3uKu"

OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170 16






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

®uszuka. YrinyoneHHsiid yposenb. 10 knacc: yueOHuk B.A. KacbsiHoB. - 7-€ u3g.
nepepad. - M.: [Ipoda, 2019
®uzuka. YriayOneHHbI ypoBeHs. 1 1knace: yueOHuk B.A. KacbsHoB. - 7-€ u3.

nepepad. - M.: Ipoda, 2019

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

®duszuka. 3agaunuk 10-11 kimacc A.Il. PeimkeBuy, 17-e uza. crepeoturt. M.

Hpoda, 2013

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET
®usuka, 10 knace, PI'TAOY IAI10 "Akanemus Munnpocsemenus Poccun"

®usuka, 11 xknace, DI'AOY IAIIO "Axkanemuss Munnpocsenienus Poccun"



[Ipunoxxenue Ne 1
Y4ert paboyeil nporpaMMbl BOCIIMTAHUS

Peaﬂumt;uﬂ eocnumameslbHoco nomenyuajla ypokoe npec)ycmampueaem.‘

® MaKCHMaJbHOE HMCIIOJb30BAaHME BOCIHMTATEIBHBIX BO3MOXKHOCTEH COJCpKAHMS
Y4eOHBIX TMPEAMETOB Jisi (OPMUPOBAHUS y OOYYAIOIIUXCS POCCUUCKHUX TPATUIIHOHHBIX
JyXOBHO-HPABCTBEHHBIX U COIMOKYJIbTYPHBIX IIEHHOCTEH, POCCHHCKOrO HCTOPHUYECKOTO
CO3HAaHUS Ha OCHOBE KCTOPHUYECKOTO MPOCBEHICHHS;, TOAOOP COOTBETCTBYIOIIEIO
COZIEp)KaHUs YPOKOB, 3aJaHUM, BCIIOMOTAaTeIbHBIX MAaTEPUAIOB, MPOOIEMHBIX CHTYAIHH ISt
00CYyKICHUIA;

® BKJIFOUCHHE YUYHUTEISIMH B pabouue MporpamMMbl MO y4eOHBIM MpEeIMETaM, Kypcam,

MOAYJIAM HECJICBBIX OPHUCHTUPOB PE3YJIbTATOB BOCHHUTAHUA, HX y‘-IéT B ONpCACIICHUU
BOCIIMTATCIIbHBIX 3a1a4 YPOKOB, SaHSITPIfI;

® BKJIIOYEHHE YYMTEISIMU B pabouue MporpamMmbl y4eOHBIX MPEIMETOB, KypCOB,
MOJyJIe¥ TEMaTUKU B COOTBETCTBUH € KaJICHJAPHBIM IUIAHOM BOCIIUTATEIbHON pabOTHI;

® BLIOOpD METOAOB, METOAUK, TEXHOJOTWH, OKa3bIBAIOIIUX BOCIHTATEIHHOE
BO3/ICMCTBUE HA JIMYHOCTh B COOTBETCTBHUM C BOCIUTATEILHBIM HACATIOM, IISIbI0 U 3aJadaMU
BOCIHUTAHUs, LEJIECBbIMU OPUECHTUPAMU PE3YJIbTATOB BOCIHMTAHUS;, PEaTU3alUI0 MPUOPUTETA
BOCITUTAHUS B YUYEOHOU NIEATEITLHOCTH;

® [IPHUBJICYCHNC BHHUMAaHMS 06yanomecs1 K OCHHOCTHOMY AacCIICKTY H3y4YaCMbIX Ha
YpoOKax MnpeamMeToB, SIBJICHUN U CO6BITPII>1, HMHUIOUHUPOBAHHUC O6CY)KI[€HI/II71, BBICKa3bIBaHUM
CBOCIro0 MHCHHUA, BI)Ipa60TKI/I CBOCTO JIMYHOCTHOI'O OTHOIICHHA K HU3y4YaCMbIM CO6I)ITI/I$IM,
SABJICHHUAM, JINLIAM,

® [pPUMEHEHUE HWHTEPAaKTUBHBIX (GopM yueOHOH pabOThl — HHTEIUIEKTYalIbHbIX,
CTUMYJIMPYIOIIMX IM03HABATEIbHYI0O MOTHBAILIMIO, UTPOBBIX METOJUK, TUCKYCCHM, NAIOLIUX
BO3MOKHOCTh MPUOOPECTU OMBIT BEACHHS KOHCTPYKTUBHOIO JMANOra; TPyNHoBOil paboThl,
KOTOpasi YYUT CTPOUTh OTHOILIEHHUS M JIEHCTBOBAaTb B KOMAaHJE, CIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOI'O MBIIIJICHMS,

® 100yXJAeHUE 00yJYaroIMXCcsi COOMI0IaTh HOPMBI MOBE/ICHUS, TIPaBUiIa OOIIEHUS CO
CBEpCTHMKAMM M  IearoraMd, COOTBETCTBYIOIME YKJIagy  o00meo0pa3oBaTeNbHON
OpraHM3allMH, YCTAHOBJICHHUE U TIOICPXKKY T0OpoKenaTeapHol aTMochepsr;

® opraHu3alMio 1medcTBa MOTUBHPOBAHHBIX M 3PYJUPOBAHHBIX OOyYaroIIMXcs Hal
HEYCIEBAIOIIMMHU OJHOKJIACCHUKaMM, B TOM YHCJIE€ C OCOOBIMH 00pa30BaTEIbHBIMU
MOTPEOHOCTSAMH, JAIOLIETO 00YYarOUIMMCS COLMAIbHO 3HAUYMMBIM ONBIT COTPYJHUYECTBA U
B3aMMHOM IIOMOIIIY;

MHULMUPOBAHUE U MOAJIEP/KKY UCCIIEI0BATENbCKOM 1€ATEIbHOCTH 00yYaroIXcs,
IUTAHUPOBAHME U BHINIOJIHEHUE NHANBUAYAIbHBIX U IPYIIOBBIX IPOEKTOB BOCIIUTATEIbHON

HaIpaBJICHHOCTH.



Ipunoxenue 2.
Kpurepuu ouennBanusi

JleaTenbHOCTh YYalluXxcs Ha ypoKax HH(POPMATHKH OIEHUBAETCA C
MO3UIIMI  COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHUN: JUYHOCTHOTO
noaxona B OOy4YyeHHH, pPa3BUBAOMIEIO OOY4YEHUS] U YCIEUIHOCTHU
NEATEIbHOCTH  Y4YalllMXCS. 3aJaHusl HOCIT TOCWIBbHBIM Pa3BUBAIOIIUN
xapaktep. OueHuBaHue HMEET (QOPMY CTUMYJUPOBAHUS OOyUYECHHS H
CaMOpAa3BUTHSA IIKOJIBHUKA B PAMKaX BO3MOXHOCTEH ydalIuXcsl.

NucTpymMeHTApUi 1)1 OLlCHUBAHUS Pe3yJIbTAaTOB.

KoHTponbHble paboOThl, camMoOCTOATENbHbIE PAOOTHI, WHIUBHUAYyaJIbHBIC
3aJ]aHusl, TECThI, YCTHBIM OINPOC, BUKTOPUHBI M NPAKTUYECKUE 3aJaHUs,
BBITIOJIHCHUE HOPMATHBOB B NMPAKTHYECKUX BUAAX JESITEIbHOCTH — TJIaBHAs
COCTaBJISIIOIIAs y4eOHOTO Mpoliecca.

q)OpMLI MPOMEKYTOYHOTO U UTOIOBOI'0 KOHTPOJIsI.

JInst KOHTpOJISL 32 YCBOCHMEM YYAIIMMUCS INPOMIAEHHOIO MaTepuana
UCIIOJIb3YIOTCSl TAKME METO/Ibl KaK MHAUBUAYAJIBbHBINA U (PPOHTANIBHBINA OMpPOC,
METO]I IPOEKTOB, a TAK)KE KOHTPOJIbHBIE PabOThI B Bue TecTupoBanus JOP.

OueHka npakTHYeCKUX padoT

OTMmeTKka «5»

. BBIMIOJTHUJI ~ pabOTy B TOJHOM  o0BbeMe C  coOJroJIeHueM
He0OXOIMMOM MOCJIEe0BATEILHOCTH JIEHCTBUH;
. MPOBOJUT pPaboOTy B YCIOBHUAX, OOECIEUYUBAIOIINX IOJyYCHHE

MPABUJIbHBIX PE3YJIbTATOB U BHIBOJIOB;
. coOJIr0TaeT MpaBujIa TEXHUKH 0€30MaCHOCTH;
. B OTBETE MPABUJIBLHO M aKKypaTHO BBIMIOJHSAET BCE 3alMCH, TaOJIHUIIHI,
PUCYHKH, UePTEKHU, TpaduKu, BEIYUCICHNUS,
. MIPaBUJILHO BBHITIOJIHSCT aHAIM3 OIHOOK.

OT1meTka «4» CTaBUTCS, €CJIM BBHINIOJHEHBI TpeOOBaHUS K OIICHKE 5, HO

JOMYIIeHBI 2-3 HemoueTa, He  0osiee OJTHOM OIIMOKH M OJTHOTO HEJI0YeTa.
OtMeTKAa «3» cTaBUTCS, €CITU

*  paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO OOBEM BBIMOJHEHHOM YacTH
TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABWIbHBIC PE3YJIbTAThI U BHIBOIBI;



* B XOJI¢ TPOBEJACHUS PA0OTHI OBUIH JOIMYIICHBI OIIUOKH.
OTMeTKa «2)» CTaBUTCS, €CITH

° pa60Ta BBINIOJIHEHA HE MOJHOCTBIO U 00BHEM BBIIIOJHECHHOM pa6OTLI HC
IMO3BOJIACT CACIATD ITPAaBUJIBHBIX BBIBOJIOB,

e  paboTa MpoBOAMIIACH HEMIPABUIILHO.
O1meTtka «1» cTaBUTCA B TOM Clly4ae, €ciid

YYEHUK COBCEM HE BBITIOJIHWI PabOTYy.

OuneHka yCTHBIX OTBETOB
OtMeTKa «5)» cTaBUTCA B TOM ClIy4ae, eclid 00yJaroluics

® IMPaBUJIIBHO ITIOHUMACT CYIITHOCTL BOIIpOCa, Ja€T TOYHOC OIMPCACICHHUC U
HCTOJIKOBAHUC OCHOBHBIX HOHHTHﬁ;

. MIPaBUIBHO AHAIM3UPYET YCIOBHE 3aJaud, CTPOUT AaIrOpUTM U
3aIMCBIBACT MIPOrPaMMY;

° CTpPpOUT OTBCT 11O CO6CTBCHHOMY IJIaHy, COIIPOBOXKAACT OTBCT HOBBIMU
[mpuMepamMu, YyMCCT NIPUMCHUTL 3HAHUS B HOBOU CUTyaluu,

. MOXKET YCTaHOBHUTh CBSI3b MEXJy H3YYae€MbIM M paHEE H3YyUCHHBIM
MarepuajioM U3 Kypca UHGOPMATUKH, a TAK)XKE C MaTepUAJIOM, YCBOSHHBIM TTPU
U3YUYEHHUH IPYTUX MPEIMETOB.

OrmeTka «4» CTaBUTCA, €CJIN

*  OTBET yYCHHUKA YJOBJETBOPSET OCHOBHBIM TPEOOBaHMUSIM K OTBETY Ha
OLICHKY 5, HO JlaH 0€3 MCIOJIb30BaHMs COOCTBEHHOTO IJIaHA, HOBBIX IMPUMEPOB,
0e3 mpUMEHEHUs 3HAHWK B HOBOW CUTyaluu, 0e3 HMCIOJb30BaHUS CBS3EH C
paHee HM3y4YEHHBIM MaTEpUAIOM U MaTE€pHUalOM, YCBOCHHBIM IPU U3YyUYECHUHU
OPYTUX NPEAMETOB;

e oOydaromuiicst TOMyCTUJI OJHY OIIMOKY WM He Oojiee JIBYX HE0YETOB
U MOXKET UX UCIIPABUTh CAMOCTOSTEIHFHO WIIU ¢ HEOOIBIIION TTOMOIIBIO YUUTEISL.

OT1meTKa «3» CTaBUTCS, €CIIH 00YUYaIOIIHICS



. IIPAaBWJIBHO IIOHMMAET CYIIHOCTh BOIIPOCAa, HO B OTBETE HMEIOTCS
OTIEJbHBIE TPOOENBl B YCBOGHHMHM BONPOCOB Kypca HMHPOPMATUKH, HE
MPEMATCTBYIOIINE JAaIbHEUIIEMY YCBOCHHIO IPOTPAMMHOTO MAaTEPHAIA;

*  yMEET IIPUMEHSTH IOJYy4YEHHbIE 3HAHUSA IIPU PELICHHUM ITPOCTBIX 3a1a4
10 TOTOBOMY aJTOPUTMY;

*  JIONyCTWI He OoJiee OJHON TpyOOil OMMOKM M JABYX HEIOYETOB, HE
Oosiee omHOW TrpyOO U OAHOM HErpyOoil omuOku, HEe Oojee ABYX-Tpex
HErpyOBbIX OIIMOOK, OJTHOI HErpyOOi OMIMOKH U TPEX HEIOUETOB;

° AOITYCTUIT YCTBIPC-TIATh HCAOYCTOB.

OTmeTKa «2» CTaBUTCA, €CIM OOYyYarOIIUICS HE OBJIaJiel OCHOBHBIMH
3HAHUSIMH M YMEHUSMH B COOTBETCTBHUU C TPEOOBAHHUSAMHU TIPOTPAMMBI U
J0TyCTrI O0IbIIe OMHMOOK U HEJOUYETOB, YeM HEOOXOIUMO JIJISl OTICHKH 3.

OTtmeTka «1» cTaBUTCSA B TOM cJIy4dac, €CJIM YYCHUK HC MOXKCT OTBECTUTh HU
Ha OJJMH M3 IOCTAaBJICHHLIX BOIIPOCOB.

Ouenka TecTOBbIX padoT
OTMeTKa 5 CTaBUTCS B TOM Clly4ae, €ciii 00yJaroniuiics

. BBINIOJIHWI ~ paboTy B MOJHOM oO0OBeME C  COONIOACHUEM
HEOOXOIUMOH IOCJIEA0BATEILHOCTH JEHCTBHUIM;

e pomyctui He 6osee 2% HEBEPHBIX OTBETOB.

OtMeTka 4 CTaBUTCS, €CIM BBHINIOJHEHBI TPeOOBaHMS K OIGHKE S5, HO
nonyiieHsl omuoku (He 6osiee 20% OTBETOB OT OOIIEr0 KOJIMYECTBA 3a/IaHU ).

OtMmeTka 3 cTaBUTCS, €ClM O0yYarOIIUIACS

. BBITIOJIHAJT pabOTy B MOJTHOM OOBEME, HEBEPHBIE OTBETHI COCTABJISIOT
oT 20% 1o 50% oTBETOB OT OOIIEro YKCIa 3aJaHHI;

® cClIn pa60Ta BBIINIOJIHCHA HEC ITOJIHOCTBIO, HO 00BEM BBITTOJTHEHHOH YacTH
TAKOB, YTO ITO3BOJICT IMMOJYYHUTH OLICHKY.

OTMeTKAa 2 CTaBUTCH, €CIIH



. paboTa, BBHIMOIHEHA MOJTHOCTHIO, HO KOJIMYECTBO MPABWIIBHBIX OTBETOB
He nipeBbiaet 50% oT olliero urcina 3aiaHui;

. paboTa BHITIOJIHEHA HE MOJHOCTHIO M 00BEM BBITIOJTHEHHON pabOThl HE
npesbimaet 50% ot o01ero yncia 3a aHui.

OtrmeTka 1 cTaBUTCS B TOM ClIy4ae, €CJIM YYEHHK COBCEM HE BBITOJHILI
pabory.



