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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uMKe HaA YpPOBHE CpeAHEero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHUW W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeabHOM mporpammsl, npeactaBieHHbIX B PI'OC COO, a Takxke
c yuétoMm (enepanbHOl pabodeil mnporpamMmbl BocnuTaHus W KoHuenuuu
npenojaBanus yueOHoro npeamera «Du3nka» B 00pa30BaTEIbHBIX OpraHU3aIMIX
Poccuiickoii @enepanuu, peaanu3yomuXx OCHOBHbIE 00pa30BaTENbHbBIE TPOTrPAMMBI.

[Iporpamma o ¢usmuke onpenenseTr 00s3aTenbHOE MIPEAMETHOE COJIEpKaHue,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIIE0BATEIbHOCTh U3YUCHUS TEM U PA3/IeiioB
y4eOHOTO mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBSI3EH,
JOTHUKKA y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEH  OO0ydYarouuxcsl.
[Iporpamma mo ¢usuke Aa€T MpeACTaBICHHUE O IIENAX, COACP)KAHUH, OOIIeH
cTparernu OOy4YeHHUs, BOCHHUTAHHUA M PAa3BUTHS OOYYAIOMIMXCS CpeNCTBaMU
ydyeOHoro npeamera « Pu3nkay Ha yriryoJIEHHOM ypOBHE.

N3yuenne xypca (usuku yriyOJEHHOTO YPOBHS TMO3BOJISIET pEaTn30BaTh
3a1auu Mpo¢eCcCUOHAIILHONW OpUEHTAIIMM, HAIMIPaBJICHO Ha CO3JaHUE YCJIOBHMM IS
MIPOSIBJICHUSI CBOMX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX CITOCOOHOCTEH KaXIbIM
oOydJaroumcsi, KOTOpble HEOOXOAMMBI Uil MPOAOJDKEHHS 0Opa3oBaHUS B
opraHuzanusx mpodeccHoHanbHOTO O00pa30BaHUA IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIUATHLHOCTSIM.

B mporpamme no ¢uzuke onpeaensitoTes INIaHUPyEMbI€ PE3yIbTaThl OCBOCHUS
Kypca (U3MKH Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
METanpeMEeTHbIe, TpeIMeTHble (Ha  yriayonéHHom  ypoBHe).  Hayuho-
METO/J0JOTUYECKOM OCHOBOM g pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METaNpeAMETHBIM ¥ TPEAMETHBIM pPE3yJbTaTaM OOYYalONmUXCs, OCBOHMBIIUX
nmporpaMmy 1o (pu3HnKe Ha YPOBHE CpeHEro 001Iero oopa3oBaHus Ha yriayoJIEéHHOM
YPOBHE, SIBIIIETCS] CHCTEMHO-ESATETLHOCTHBIN TIOJIXO/I.

[Iporpamma o (u3uKe BKIIIOYALT:

MUTAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca PU3NKH Ha yriyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YyJIbTAThI IO TOJ[aM 00yUYCHHUS;

cojiepkanue yueoHoro npeameta «duznkay mno rojgaM o0ydeHusl.

[Iporpamma 1o (Qu3NKEe WMEET NPUMEPHBINA XapakTep U MOXKET ObITh
UCTIONb30BaHa YUUTENIIMHU (DU3HUKH JIJIsI COCTABICHHS CBOMX PabOYMX MpOTrpamM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUUTEICH U
NPEIOCTaBISET BO3MOXKHOCTUA ISl peaj3allii  Pa3IUYHbIX METOJUYECKHIX
MOJXO/J0B K TMpenojaBaHuio (pu3uku Ha YriayOJE€HHOM YpPOBHE MPHU YCIOBUU
coxpaHeHus 00s13aTeIHHOM YaCTH CoIepKaHuUs Kypca.



®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
KayecTBEe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHUU 00 okpysxaromeM Mupe. [1IkonbHbIN Kype pU3nKn — cucTeMooOpasyronuil
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JexaT B OCHOBE IMPOIECCOB U SIBJICHUMN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢usmueckoit reorpadueir um acTpoHoMmmed. Vcmonp30BaHWE W AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONpPENEeNHIO Xapakrep M OypHOE pa3BUTHE
Pa3HOOOpPa3HBIX TEXHOJIOIHH B Cpepe FIHEPTETUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA,
MOJy4YEHHUs HOBBIX MaTepUajoB C 3aJaHHBIMH CBoWicTBamu. M3ydenue Qusuku
BHOCHUT OCHOBHOM BKJaJa B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpa
oOyyaronierocsi, B (()OpMUPOBAHUE YMEHUN NPUMEHATh HAYYHBII METO] MO3HAHUSA
IPY BBIIIOJTHEHUH UMHU yUYE€OHBIX MCCIIEA0BAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpETHEr0 00IIEro 00pa30BaHus MOJI0KEH
PAI UIEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoesa uenocmuocmu. B COOTBETCTBHUM C HEU KypC SBIIETCSA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3leiaoB (PU3MKH, BKIIOYAET Kak
BONPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea z2enepanuzayuu. B CcOOTBETCTBUM C HEW Marepuan Kypca (PU3MKH
o0beUHEH BOKPYr (Qu3nueckux Teopuil. Benmymmm B Kypce sBIseTcs
(opMuUpOBaHUE MPENCTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTe€pUH, BEIECTBE U
noJe.

Hoea zymanumapuzayuu. BEE peannsanus NPEIIIoaracT HMCIHOJb30BAHUE
T'YMAHUTAPHOTO TMOTEHIMaIa (PU3NYECKON HayKH, OCMBICICHHE CBSI3H Pa3BUTHUS
(U3HKHU C pa3BUTHEM OOILIECTBA, @ TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
¥ 3KOJIOTHYECKUMHU MPpoOIeMaMH.

Hoea npuxnaonoii nanpagiennocmu. Kypc Gusuku yriy0iaEHHOTO ypOBHS
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKHUX
MPUJIOKEHUN H3YYECHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTcsi Ha
YpPOBHE OOUIMX MPEACTAaBICHUN W COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea »3konocusayuu peanusyercss NOCPEICTBOM BBEIEHHUS 3JIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHUKUM M TEXHOJOTHUW, a TaKkKe OOCYXKICHMS
po0JieM palMoOHAIBHOTO IPHUPOIOTIONB30BAHMS U SKOJIOTMUYECKO 0€30MacHOCTH.

OcBoeHue cofiepkaHusi MporpamMmbl MO (PU3MKE JOHKHO OBITH OCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. s ¢usuku peanuzanus 3THX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIB30BAHUK CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JielcTBytomero ¢akropa ydeOHoro mpoiecca. s yrimyOn€HHoro
YPOBHS — O3TO CHUCTEMA CaMOCTOSITENIBHOTO YYEHHYECKOTO JKCIIEPUMEHTA,



BKJTFOYAIOMIETO (POHTATbHBIE YYCHHUYECKHE OMNBITHI TPU HU3YYCHUH HOBOTO
MaTepuaia, jabopaTopHbie padoThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JIBa crioco0a peanu3anuu GU3nIecKoro npakTukyma. B mepBoM ciryyae mpakTUuKym
npoBoauTcs b0 B koHIe 10 m 11 kmaccoB, nu0O Mociie MEPBOTO M BTOPOTO
MOJIYTOAUN B KaXKJIOM U3 3TUX KjiaccoB. BTopoii crocod — 3To uHTerpanus padoT
MPaKTUKyMa B CHUCTEMY J1abOpaTOpPHBIX pabOT, KOTOPHIE MPOBOMAATCS B IPOIIECCe
u3ydeHus: paszzaena (temsl). [Ipu 3TOoM monx paboTamu NpakTHUKymMa MOHUMAETCS
CaMOCTOSITENIbHOE ~ HCCIIEJOBAaHUE, KOTOpPOE IMPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOT0, 00001IEHHOTO BHJIa O€3 MOIIArOBOM HHCTPYKIIUH.

B mporpamme mo ¢usmke cucTeMa YYCHHYECKOTO OKCICPUMEHTA,
7a00paTOPHBIX padOT W MpaKTHKyMa MPEACTaBICHA €AUMHBIM TepedHeM. Bribop
TEMAaTUKHU TSI 3TUX BUJAOB YUYEHWYECKHUX MPAKTUUECKHX PA0O0T OCYIIECTBIISICTCS
y4aCTHUKaMU 00pa30oBaTEIbLHOTO MPOIecca UCXO0II U3 OCOOEHHOCTEH MOYypPOYHOTO
IUTAaHUPOBAaHUS W OCHaleHuss KaOuHera Qusuku. [Ipm sTom obecneunBaercs
OBJIAJICHUE OOYYAIOIMIMMHCS yMEHUSIMH TIPOBOAUTH TIPSIMbIE W KOCBEHHBIC
W3MEPCHHUsI, UCCICAOBAHUS 3aBUCUMOCTEH (PM3MUECKHX BEIIMYMH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEII0KEHHBIX TUIIOTES.

Bonbioe BHUMaHME yeIsSeTCs PEIICHUIO PACYETHBIX U KAYECTBEHHBIX 3aj1ad.
[Tpu sTOM M1 pacyETHBIX 3a/1a4 MPUOPUTETOM SBIIIOTCS 3a/1a4U C SIBHO 3aJaHHOM
Y HESIBHO 3aJIaHHOHN (PH3MYECKON MOJIENBIO, TTO3BOJISIONMINE TPUMEHSTh U3YUECHHBIC
3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasjieia Kypca, TaKk U HHTETpUpys
NpUMEHEHUE 3HAHUU U3 Pa3HbIX pa3JieoB. J{Jis KaueCTBEHHBIX 3a/1a4 TPUOPUTETOM
SABJISIIOTCSL.  3aJlaHUsl HAa OOBSICHEHUE/TPENCKa3aHue TMPOTeKaHUus (PU3nIeCKux
SIBJICHUW W TIPOIIECCOB B OKPYXAIOIIEH *KU3HU, TpeOyrolue BeiOOpa Ppuznueckoit
MOJIEH JJIsl CUTYalluu TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k mMarepuaibHO-
TEXHUYECKOMY OOECIICUCHHIO Y4eOHOTO Iporiecca Kypc (HU3MKH YIriayOJaEéHHOTO
YPOBHS Ha YPOBHE CPEIHET0 00IIEero 0Opa3oBaHUs TOJKEH U3YUYaThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kabOuHere (uU3MKKM JOKHO OBITH HEOOXOAMMOE
nabopatopHoe O00OpYJOBaHUE JJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme II0
(bu3HKe yUeHUYECKUX OIBITOB, Ja00paTOPHBIX PadOT U PabOT MPAKTUKyMa, a TAKKE
J€MOHCTPALIMOHHOE 000pYyA0BaHuUE.

JlemoHCTpaninoHHOe o0opyaoBaHuE (opMuUpyeTcss B COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECICYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TporpaMme M0 (HU3UKE KIIOUEBBIX JIEMOHCTPAIMA IS
WCCICIOBAHMSI  M3yYaeMbIX  SBJICHHMA W  TMPOIECCOB, OMIHUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHHI.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYCHHUECKHUX MPAKTUUYECKUX paboT
dbopMHpyeTCS B BHJIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIICUMBACTCS B pacuére



OJTHOTO KOMIUJIEKTa Ha JABYX oOOywarommxcsa. TeMaTudecKue KOMILIEKTHI
71a00paTOPHOTO OOOPYAOBAHUS JOJDKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE IU(POBBIX JabopaTopuil.

OCHOBHBIMU TIEJIIMU W3Y4YeHHs] (PU3UKU B 00IIEeM O0Opa30BaHUM SIBISIOTCS:

dopMupoBaHHe HHTEpeca M CTpeMJICHHS OOyYaloIUXCs K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHHUS KAaK pe3yjIbTaTa M3Y4YEHHUs OCHOB
CTpPOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHUE YMEHUN OOBSCHATH SIBJICHUS C UCTIOIB30BAHUEM (DU3UUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUNA O PO (U3UKU I Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUM 0 BO3MOYHBIX cdepax Oyayuieit
npoeccCHOHaNbHON JCSITENBHOCTH, CBSI3aHHBIX C (DU3MKOM, TMOJArOTOBKA K
nanbHeineMy 00y4eHUIO B 3TOM HalpPaBIICHUU.

JlocTikeHre 3TUX Lelield 00ecreunBaeTCsl peleHUEM CIEAYIOINUX 3a/1ad B
npoIiecce 3yueHus Kypca (pUu3rMKu Ha YpOBHE CPEIHET0 00111ero o0pa3oBaHus:

npuoOpeTeHNe CUCTEMBbI 3HAHUM 00 00IUX (PU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKJIIOYAS  MEXaHWKY,  MOJIEKYJSAPHYIO  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPO(PU3UKHY;

dbopMupoBaHrEe YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
(Gu3NYeCKUX SIBJICHUN B MPUPOJE W I TPUHATHS TMPAKTUYSCKUX PEIICHUN B
MOBCEIHEBHOM JKH3HM;

OCBOCHHE CITIOCOOOB PEIICHHS PAa3TUYHBIX 33124 C SIBHO 3a/IaHHOMN (pu3nyeckomn
MOJIeNbl0, 3a/lay, MOoJpa3yMeBaIOUIMX CAMOCTOATEIbHOE CO3/aHue (PU3NYECKOn
MOJENIH, aJEKBaTHOW YCIOBHUSIM 33Jaud, B TOM YHCJIE 3aJlad HHXKEHEPHOIO
XapaKkTepa;

MOHMMaHWe (U3NYECKUX OCHOB M TIPUHIUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLLYIO CPENY;

OBJIAJICHUE METOJaMU CAMOCTOSITEBHOTO IUIAHUPOBAHUS M TPOBEICHMUS
Gu3HUeCKMX OKCIEPUMEHTOB, aHaIM3a W HUHTEpHpeTanuu  WHGOpMAaIH,
ONpENEIEHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCJOBHM [JIsl pa3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE MHTEpeca K chepam nmpodeCCHOHATBHON NEITEILHOCTH, CBSI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ tpedoBaHusasmMu PI'OC COO yriayOn€HHBIA YpOBEHb
n3ydeHuss ydeOHOTo mpenMera «Ddu3uka» HA YpPOBHE CpPEIHEro O0OIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIUMHUCS, TUIAHUPYIOUIMMHU IPOJIOJKEHUE
00pa3oBaHus 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yriyOi€HHBIM ypOBEHB) HA YPOBHE CpPEIHEr0 OOIIEro
obOpazoBanus orBoauTcs 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B HEZIEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipepnaraempiii B mporpamMme 1o ¢u3MKe IMepeueHb J1abopaTOpHBIX U
NPAKTUYECKUX paboT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENaeT BbIOOP
MPOBEACHHUS Ja0OpPaTOPHBIX pPabdOT H OMBITOB € YYETOM WHAMBUAYATBHBIX
0COOEHHOCTEH 00yYarOImUXCs.



COILEPKXAHUE OBYYEHMUSA
10 KJTACC

Pa3znes 1. Hayunblii MeTO O3HAHNS IPUPOBI.

®duszuka — pyHAaMeHTalIbHAs Hayka o npupojae. HayuHsblil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

DKCHEepUMEHT U Teopus B IMpollecce MOo3HaHus mnpuponbl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocobObl u3MepeHust (U3MYECKUX BEIMYMH (QHAJIOTOBbIE U LU(pOBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  usmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTE/IbHAS).

MopenupoBaHue (pU3HUYECKUX SIBJICHUN M MPOIECCOB (MaTepHalibHasi TOUKa,
a0COJIIOTHO TBEPJIOE TEIIO, UCATbHAS KUIKOCTh, UACATbHBIN ra3, TOUCYHBIN 3apsij).
I'mnote3a. ®U3MYECKUil 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAsI TEOPUSL.

Pons u Mecto ¢u3uku B GOpMHUPOBAHUK COBPEMEHHON HAyUYHOW KapTHUHBI
MHpA, B MPAKTUYECKON JIEATEIBHOCTH JIFOACH.

Yuenuueckuii 3xcnepumenm, nabopamopnule padbomaol, nPAKMUKYM.

N3MepeHue cuibl TOKa U HAPsHKEHUS B 1IEMU TOCTOSIHHOTO TOKA MPU MTOMOIIIH
AHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBOH s1aboparopueil no ¢usuke. IIpumepsl n3mMepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe nBMxeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBMXKCHHUSI.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a7a4l MEXaHUKH.

Panunyc-BekTop MarepuanbHOW TOYKH, €r0 MPOEKIMU Ha OCH CHUCTEMBI
KoopauHaT. TpaekTopus.

ITepemelnienne, CKOpoCTh (CpeaHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHHE MAaTepUAIbHOM TOYKH, MX MPOCKIHUH HA OCH CHUCTEMbI KOOpAMHAT.
CroxeHue nepeMenieHnil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHERHOE JIBHXKEHUE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepUaIbLHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBobOomHOe majcHUEe. YCKOpeHHE CBOOOIHOIrO majeHus. JIBMKeHHE Tea,
OpOIIEHHOTO TMOJ] YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHUS MaTepUaIbHON TOUKH OT BPEMEHU U UX TpaduKu.



KpuBonunennoe  nBuxkeHue. JIBMOKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKpY’KHOCTH. YTIJIOBasi M JIMHEHas ckopocTh. llepuon m uvacrota oOparieHus.
LlenTpocTpeMuTenbHOE (HOpMaIbHOE), KacaTeIbHOE (TaHM€HIUAIBHOE) U MOJHOE
YCKOPEHHME MaTepUaIbHON TOUKH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBIYKEHUE CHAPSAI0B, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITepeaadn, CKOPOCTHBIE
TUDTHL.

Jemoncmpayuu.

Mopnenp cucTeMBbl OTCYETA, WIUIFOCTPALMS KUMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHHUSL.

CriocoOblI UcclieIOBaHUS ABMKEHUI.

NnrocTpanys NpeaesnbHoro nepexoaa i i3MEpEeHne MIrHOBEHHON CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUN C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[Tamenue Ten B BO3AyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmtonenue aBmkeHus Tena, OpPOLIEHHOTO MOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIIBHO.

HarpaBnenue CKOpOoCTH IpYU IBMXKEHUU 110 OKPY>KHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE ITyTEH, TPAEKTOPHI, CKOPOCTEW ABUKEHUS OJTHOTO M TOTO K€ TeNa
B Pa3HbIX CHCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padomaol, nPAKmMuKym.

N3yyeHne HEpaBHOMEPHOTO JIBMXKEHHS C LEJIbIO ONPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepenre yCKOpEeHHsl MpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHnve 3aBUCUMOCTH IIYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKECHUH.

N3mepenre  yckopeHuss ~ CBOOOJHOTO  maAeHUs  (PEKOMEH]IOBAHO
UCIIOJIb30BaHue 1M (PPOBOI TabopaTopun).

N3y4eHue nBUKEHUs Tea, OpOIIEHHOT0 TOPU30HTaIbHO. [IpoBepka runoTe3sl
O MpPSIMON NPONOPLUMOHAIBHONM 3aBUCHUMOCTH MEXIY HNAIBHOCTBIO TOJNETA H
HAYAJILHOM CKOPOCTHIO Tea.

N3yueHue IBUKEHUSA Tella MO OKPYXHOCTH C MOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEepHojia 00palieHuss KOHMYECKOTO MasiTHUKa OT
€ro rapameTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3akoH Hprorona. MueprumaneHble cuctemsl orcuéra. IIpuHnmn
oTHocuTenbHOCTH ['anunes. HenHepuuanabHbie CUCTEMBI OTCuéra (OmpenesieHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uiuu cuil.

Bropo¥ 3akoH HeroTOHA 1151 MaTEpHAIBHON TOYKHU.

Tpernii 3ak0oH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHHS. OKBUBAJICHTHOCTh TI'PABUTALIMOHHON W
WHEPTHON MacCBhl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOrO MAJEHUSI OT BBICOTHI
HaJl TIOBEPXHOCTHIO TUIAHETHI M OT Treorpaduyeckoil MHpOTHL. JIBHxKeHHe
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kemiepa. [lepBast kocmMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIBXKEHUS U CUJIa TPEHUS MOKOS.
Koaddumment tpenuss. Cuna conpoTUBIEHUS NPU ABUKEHUH TEJA B KUIKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO JIBUKEHUS.

Hasnenue. [ mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: MOAIIUITHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

HaGnronenue nBM>KEHUS Tell B UHEPLUUAIbHBIX U HEMHEPIIMAIBHBIX CHCTEMAaX
OTCYETA.

[IprHIMI OTHOCUTEILHOCTH.

Kayenne nByX LMIMHIPOB WM IIAPOB PA3HOM MACCHl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIBHO HEMHEPIIUATIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  PABHOJCWUCTBYIOIIECH  MNPWIOKEHHBIX K Ty CHI  C
ITPOU3BEAECHUEM MACCHI TEJIA HA €70 YCKOPEHUE B MHEPLIMAIBHOM CUCTEME OTCYETA.

PaBeHCTBO cnil, BOBHHKAIOUIMX B PE3YIbTATE B3aUMOAECHCTBUS TEL.

N3mepenue macce 1o B3auMoAEeHCTBUIO.

HesecomocTs.

Bec tena nmpu yCKOpeHHOM NOABbEME U TTAJICHUH.

[{enTpoOexKHbIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS TTOKOSI, KAUEHMS U CKOJIbKEHUS.

Yuenuueckuit 3kcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

N3mepennie paBHOACHCTBYIOLIEH CHII IIPU ABMKEHUHM OpyCKa 1O HAKJIOHHON
IJIOCKOCTH.

[IpoBepka rUMoTe3bl O HE3aBUCUMOCTH BPEMEHHU JBUXKEHHUS Opycka o
HAKJIOHHOW IJTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanne 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

N3yuenne ABUKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTOU Uepe3
NErKuii OJIOK.

N3mepenne KodpQHIIMEHTA TPEHHS 110 BEJIWYMHE YIIIOBOrO Koddduimenta
3aBucUMOocTd Frp(N).

WccnenoBanue nprxeHus Opycka 1o HAKJIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
KO3 (HUITUEHTOM TPEHUS.

N3ydenue nBuKeHUs rpys3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHo TBEpHoe Teno. llocTymarensHOoe W BpallaTeIbHOE JABUKEHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaumleHus. Ilnedo cuel.
CrioxeHne Cwil, MPUJIOKEHHBIX K TBEPAOMY Temy. LleHTp TsokecTu Tena.

VY cioBust paBHOBECHS TBEPAOTO TEA.

YcroitunBoe, HeyCTOMUHMBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCH: KPOHILITEWH,
CTPOMTENBHBIN KPaH, pEIIETYATHIE KOHCTPYKIUU.

Jlemoncmpayuu.

VY ci1oBuUst paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padomaol, nPAKmMuKym.

UccnenoBanue ycinoBuid paBHOBECUS TBEPIOrO TeEJd, HMEIOMIETO OCh
BpalICHUSI.

KoncTpyrnpoBaHne KpOHIITEMHOB U PACYET CUIT yIIPYTOCTH.

N3yyenne ycToMunBOCTH TBEPAOTO TENIA, UMEIOMIETO TIONIAb OTIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuxe.

Nmnynbc MaTepuanbHOM TOYKH, CUCTEMBI MaTEpPUANIBHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUANIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NMnynibC CHITbI M NI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT uMmyJibca MaTepuanbHOM TOUKU. [IpencraBiieHne 0 COXpaHEHUU
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MOJISIX.

Pabora cmibl Ha MajgoM W Ha KOHEYHOM IiepemMelnneHuu. I'paduyeckoe
npecTaBieHne paboThl CUITBI.

MOIIHOCTH CHUIIBL.

Kunetnueckass sHeprus maTepuaibHON TOYKH. Teopema 00 M3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIbHON TOYKHU.



[ToreHunanbHple W HENMOTEHIMAJIbHbIE CUJbl. [loTeHIManbHas >SHEpPTHs.
[ToTeHnmanbHas Heprusi ynpyro aepopMupoBaHHON NpykuHbl. [loTeHnmanbHas
SHEPrus TeJla B OJTHOPOJHOM I'PaBUTAlMOHHOM ToJie. [loTeHmanpHas sHeprus Teia
B TPABUTALIMOHHOM I0JI€ OJHOPOAHOrO Inapa (BHyTpM W BHe Iapa). Bropas
KOCMHYECKASI CKOPOCTh. TpeThs KOCMUYECKAS] CKOPOCTb.

CBs13b paOOThI HEIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW IHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM IHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

YpaBHeHue bepHyJM 11 MACATBHOM JKUAKOCTH Kak CJEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHuyeckre yCcTpoucTBAa U TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKEHUE PAKET,
BOZIOMET, KONIEP, IPYKUHHBIHN MMUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHUE Ha KOHbKAX.

Jlemoncmpauuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHnne MOITHOCTH CHJIBL.

N3MeHeHue 3Hepruu Tea Npy COBEPIICHUU pabOThl.

B3auMHble npeBpanieHusi KUHETUYECKOM M MOTEHLMAIBbHOW SHEPTUN IpU
JNEUCTBUM HA TEJIO CUJIbI TSXKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPruu Npyu CBOOOTHOM MAJCHUH.

Yuenuueckuit akcnepumenm, nabopamopnuie padomaol, npaKmuKym.

N3mepenune nmnynbca Tena mo TOpMO3HOMY Ty TH.

N3MmepeHue cuibl TITH, CKOPOCTH MOJIENTU DSJIECKTPOMOOUIS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEA C UMITYJILCOM CHIIBI.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA TTPU YIPYTOM B3aUMOIEHCTBUH.

N3mepenne KHHETUYECKOM YHEPTUU TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHEHME U3MEHEHUSI TOTCHIIMAIIbHON YHEPTUU TIPYKUHBI ¢ PaOOTOM CHUITBI
TPEHUSL.

Omnpenenenre pabOTHI CHWJIBI TPEHHUS TPH JABWKCHUHM Tella MO HAKJIOHHOU
IJIOCKOCTH.

Pa3znen 3. Mosiekyasipaasi pu3nka U TEPpMOIMHAMHKA.

Tema 1. Ocnoswvt MoNEKYAAPHO-KUHEMUYECKOU MEOPUU.

OcCHOBHBIE TOJOXKEHUSI MOJEKyJsipHO-KuHeTndecko teopun (MKT), wux
onbITHOE 000cHOBaHue. Jnuddy3us. bpoyHoBckoe aBukeHUE. XapaKTep JBIKCHUS
Y B3aUMOJECHCTBUS YaCTHI] BelIeCTBA. MoOJenu CTPOEHHUsI ra3oB, KUIKOCTEH U
TBEPIIBIX TEI U OOBACHEHHUE CBOWCTB BEIIECTBA HAa OCHOBE ATHX



Mozened. Macca u pasmepsl Mojekyn (aromoB). KosmyecTBo BemiecTsa.
[TocrosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenus. Illkana
temneparyp Llenbcus.

Mogenbs uaeanbHOrO raza B MOJIEKYJISIPHO-KMHETHYECKON TEOPUU: YACTHUIIBI
rasa JIBUKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHBI. YpaBHeHne MenneneeBa—Kiamneipona. AOcoroTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon Jlanerona. M3omnpornecch B
UJeallbHOM Ta3e C TOCTOSIHHBIM KOJIMYeCTBOM BemecTBa. [ paduueckoe
Ipe/ICTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBICHUEM M  CPEAHEH  KHUHETUYECKOW  OSHEprueu
MOCTYIATEIbHOTO TEIUIOBOTO JBH)KEHHS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COIOTHOM TeMIEepaTypbl TEPMOJIMHAMUYECKOW CUCTEMBI CO CpEaHEN
KMHETUYECKOU DHEPrueH MOCTyNaTEIbHOIO TEIUIOBOIO IBUKEHU €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp, MoTyYeHue HaHOMaTEPUaJIoB.

Jlemoncmpayuu.

Mojenu ABUKEHNS YaCTUL BELLIECTBA.

Mojens OpOyHOBCKOTO JIBUKEHHUSL.

Buneoponuk ¢ 3anucero peabHOro OpOyHOBCKOTO IBHXKECHHUS.

Huddysus xKUIKOCTEN.

Mopens onbita [lTepHa.

[IpuTskeHnE MOJIEKYII.

Mopenu KpuCTaIUINYECKUX PEMIETOK.

HabGnronenue u ucciieqoBaHue H30nponeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padbomoi, RPAKMUKYM.

HccnenoBanue 1mporecca YCTaHOBIEHUS TEIUIOBOIO  PaBHOBECHA  IIpU
TeII000MeHE MEXKy Topsiueit U XOJIOAHOM BOJOM.

N3yyeHne H30TEPMUUECKOrO Mporecca (PEKOMEHIOBAHO MCIOJIb30BaHUE
uudpoBoii 1adbopaTopun).

N3yyeHnne n30XopHOTO mpoliecca.

N3yuenune nzobapHOro mporecca.

IIpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiutbl.

Tepmoaunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIA
TEPMOJIMHAMHUYECKONW CUCTEMbl. BHelHre u BHyTpeHHUEe napaMeTpsl. [Tapamerpsl
TEPMOJNHAMHUYECKON CUCTEMBI KaK CPETHUE 3HAUECHUS BEJIMYMH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHaMukd. (CaMONpOW3BOJIBHAS — pelaKcalys
TEPMOJUHAMHYECKON CUCTEMBI K TEIIOBOMY PABHOBECHIO.

Mopenp H€anpHOTO ra3a B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHHEe MenneneeBa—Knaneinpona u BbIpaXE€HHE 711 BHYTPEHHEHW JHEPIUHU.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHUEHTPALUs YacTHUll, BEICOKHE
TeMIEepaTypbl. BeipaxkeHue sl BHYTPEHHEW SHEPTUA OJHOATOMHOTO HACAIBHOTO
rasa.

KBazucrarnueckre u HECTaTUYECKHUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKe. Berunciaenne paboTsl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Teronepenaua  kak  crnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEPIrUu
TEPMOJUHAMHYECKOH  cHUcTeMbl 0e3  coBepuieHus pabotel.  KonBekuws,
TEIIONPOBOHOCTD, U3y4YEHHUE.

KomnyectBo Ttemnorel. Temno€MKoCcTs Tesla. YenbHas W MOJIApHas
TEIUTIOEMKOCTH BELIECTBA. YpaBHeHME Maliepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruiiBa. Pacu€r kommMuecTBa TEIIOTHI Mpu Ttemionepenade. Illondarue 00
aauabaTHOM ITpoIiecce.

IlepBblii 3aK0H TEpMOAUHAMUKH. BHYTpeHHs 3HEprUs. KomnuecTBo TEnnoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEH SHEPruu TEePMOIMHAMUYECKON
CUCTEMBI.

Bropoil 3ak0H TEpMOAMHAMMKH JUII PAaBHOBECHBIX IIPOLIECCOB: 4Yepes3
3aIaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOM CHCTEMBI MIPOXOJUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIlepaTypa.

BTopo¥i 3aKk0H TEpMOIMHAMUKHU 711 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXKHO
nepenaTh TEIyIoTy OT 0oJiee XOJIO0IHOTO Tela K 0ojiee HarpeToMy 6€3 KOMIIEHCaIlun
(Knaysuyc). HeobpatuMocTh IPUPOAHBIX MPOIECCOB.

[TpuHMIB! NercTBUs TeroBbix MammuH. KIT/I.

Makcumanbnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJOTUYECKUE ACIEKThl MCIOJIb30BAHUS TEIUIOBBIX ABHUTrarenei. TermoBoe
3arpsi3HEHHE OKPY>KAIOIIEH Cpe/Ibl.

TexHHUecKre YCTPOMCTBA M TEXHOJIOTMUECKHE IPOLECCHI: XOJOIMUIIBHUK,
KOHJUIIMOHEDP, AMU3ENbHBIA W KapOIOPATOpHBIA ABUTATENd, MHapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEPATYP, YTWIA3AUUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HAcOCa, YTUIN3alUsl OMOOPraHMUeCKOro TOTUIMBA JIs
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUHU.

Jemoncmpauuu.

W3meneHue TemiiepaTypbl pu auabaTH4eckoM PacIIUpEeHUN.

Bo3nymnoe orauso.

CpaBHeHHME yIENbHBIX TEMIIOEMKOCTEN BELIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEW SJHEPTUU.

HccnenoBanue aquadbaTHOro mpouecca.

KoMIbroTepHbIe MOIEIN TEIIOBBIX IBUTaTEIICH.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padomaol, nPAKmMuKym.

N3mepenne yaenpbHON TEMIIOEMKOCTH.

HccnenoBanue mpolecca OCThIBAHHSI BEILIECTBA.

HccnenoBanue annabaTHOTO mpouecca.

N3yueHne B3aMMOCBSI3M SHEPrUM MEXKMOJIEKYJSIPHOTO B3aWMOJCHCTBUSA M
TEMIIEpaTypbl KAIIEHUS KUIKOCTEH.

Tema 3. Azpezammnute cocmoanusn eeuwjecmea. Dazosvie nepexoobwl.

[TapooOpazoBanue u koHAeHcauus. Mcrapenue v kureHue. Y 1eabHasi TerioTa
napooOpa3zoBaHusl.

HacpiienHble W HEHachIlIEHHblIE Mapbl. KayecTBeHHas 3aBHUCUMOCTD
IJIOTHOCTH U IABJICHUSI HACBIILIEHHOTO Tapa OT TEMIEPATYPbI, UX HE3ABUCUMOCTD OT
00BbEMa HaCBIILIEHHOTO Napa. 3aBUCUMOCTb TEMIIEpaTyphbl KUIIEHUSI OT JABJICHUS B
KUIKOCTH.

BnaxxHocTh Bo3nyxa. AOCOJIIOTHAS. U OTHOCUTENbHAS BIaKHOCTb.

TBépnoe Teno. Kpucrainuyeckue u amopdHbie Tesa. AHU30TPOIHS CBOWCTB
KkpuctauioB. [lnmaBneHue u Kpucramwiuszanus. YaejbHas TEIJIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu TBEpAOrO Tena. Pactskenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruid.

TeroBoe pacmiupeHue KUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JMHEHHOE
pacuiMpeHre. AHrapMOHHM3M TEIJIOBBIX KOJIEOAHMI YacTHUIl BEIIeCTBAa KaK MPUYMHA
TEIJIOBOTO paclIvpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Heprun B Pa30BbIX MEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHe. Koa(d(uiueHT MOBEPXHOCTHOIO HATSHKEHHUS.
Kanunnsipusie siBneHus. J(aBieHne noa MCKPUBIEHHON MOBEPXHOCTHIO KUJKOCTH.
®opmyna Jlammaca.

TexHHUecKrue YCTPOMCTBA W  TEXHOJOTMYECKHE IPOLECCHL:  JKHUJKHE
KpPHUCTaJIbl, COBPEMEHHBIE MaTEPHAJIBI.

Jemoncmpauuu.

TeruoBoe pacmupeHue.

CBolicTBa HaCBIILIEHHBIX TAPOB.

Kunenune. Kunenne npu moHM>KEHHOM JABJICHUU.

N3mepenne CUitbl MIOBEPXHOCTHOIO HATSKEHUS.

OMnBITHI C MBUIBHBIMU INIEHKAMM.

CwmaunBaHue.



KanunnspHsle siBieHus.

Moenu HEHBIOTOHOBCKOM KUJIKOCTH.

CnocoObl U3MEpEeHUs BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Habmronenue mansix nedopmarui.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomaol, nPAKMUKYM.

N3ydenune 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3MepeHne yaenbHOM TEMIOTHI MIJIABJICHHUS JIbJA.

N3ydenune cBOMCTB HACBIIEHHBIX IIAPOB.

N3mepennie abCOMIOTHON BIAKHOCTU BO3AyXa W OIIEHKAa MAacChl MapoB B
TIOMEIIICHUH.

N3mepenne korhduirieHTa TOBEPXHOCTHOTO HATSKEHUSI.

N3mepenne moayns FOnra.

UccnenoBanue 3aBUCMMOCTH  Jepopmanuu  pe3sMHOBOro obOpasia oT
MPUJIOKEHHOW K HEMY CHUJIBI.

Pasznen 4. DyeKkTpoaAMHAMHUKA.

Tema 1. dnexmpuueckoe none.

DINeKkTpu3almsl Tell U €€ MPOSBICHHS. DJICKTPUUECKHAN 3apsan. [Ba Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHUKHM, MOUAJIEKTPUKH W  MHOJYIPOBOJHUKH.
DJIeMEHTapHBIN AJIEKTPUUECKUN 3aps]l. 3AaKOH COXPAHEHUS 3JIEKTPUUECKOTO 3aps/a.

B3aumopneiictBue  3apsnoB.  Toueunsle  3apsapl. 3akoH — Kyiona.

DnekTpudeckoe nose. Ero neiictere Ha 3JIEKTPUUECKUE 3aPSIbI.

Hampsox€anocts  anexTpudeckoro  mosst.  [IpoOueiit  3apsn.  Jlunuwm
HaIPsHKEHHOCTH JIEKTPUUECKOTO Mojsl. OHOPOIHOE NEKTPUUECKOE MOJIE.

[ToTeHIUATBHOCTE 3JEKTPOCTATAYECKOTO MOJIsl. Pa3HOCTh MOTEHUHUAIOB M
HamnpsbkeHune. [loTeHlManbHass SHeprus 3apsiga B AJIEKTPOCTATUYECKOM MOJIE.
[ToreHuman snekTpocTaTiyecKkoro noiist. CBa3b HANPS)KEHHOCTH MOJI U PA3HOCTU
NOTEHUUAJIOB JJI1 3JIEKTPOCTATUYECKOrO ToJig (KaKk OAHOPOJIHOrO, TaK H
HEOJHOPOJHOTO).

[IpuHIMD CyNIEpIIO3ULIUY AIIEKTPUUYECKUX MTOJIEH.

[Tone Toueunoro 3apsina. Ilosne paBHOMEepHO 3apsbkeHHOM cdephl. [lone
PaBHOMEPHO 3apsKeHHOTro 1o 00béMy 1mapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OCCKOHEYHOW TUIOCKOCTU. KapTuHbl NUHUN HANpsDKEHHOCTH JTHX TIOJIeH U
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aPSIOB.

JM3IIeKTpUKU B DJIEKTPOCTAaTUYECKOM  TIOJIE. JnanekTpuueckas
MPOHUIIAEMOCThH BEIIECTBA.



Konpencarop. DneKTpOoEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh MIOCKOTO
KOHJIEHCATOpA.

[TapamniensHOE coenMHEHNE KOHIEHCATOPOB. [locnenoBarenbHoe coequHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apssKeHHOT0 KOHJIEHCATopa.

JIBr>KeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM ITOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI: AJIEKTPOCKOI,
AJIEKTPOMETP, DJCKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE AJICKTPOIPUOOPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO ¥ IPUHLUIL JEUCTBHUS DJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE M0JIE ABYX 3apsKCHHBIX TUIACTHH.

Mopnuensb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

Y CTpOUCTBO U IENCTBUE KOHIEHCATOPA MOCTOSIHHOM U TEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT  IUIOIIaAn
MJIACTUH, PACCTOSIHUSI MEXIY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus MEKTPUIECKOTO MOJIS 3apPSKEHHOTO KOHIEHCATOPA.

3apsaKa v paspsiika KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomaol, nPAKMUKYM.

OueHka cuil B3aUMOJICUCTBUS 3apsIKEHHBIX TEIL.

Hab6nronenue npeBpaiiieHrs SHEPTUN 3apsXKEHHOTO KOHJIEHCATOPa B YHEPTHUIO
W3JIy4YECHUS CBETOIUOMA.

N3ydenune nporekaHus TOKa B LIETIH, COACPKAIICH KOHIEHCATOP.

Pacnpenenenune Pa3HOCTH MOTEHIINAJIOB (HampspKEeHUST ) npu
MOCJIEI0BATEIbHOM COEIMHEHNN KOHIEHCATOPOB.

Hccnenosanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmosnnblii I1eKmpuuecKuil mok.

Cuina Toka. [1oCcTOSIHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI TOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. MCTOYHUKMN
toka. Hanpsikenue U u D1C é.

3akoHn OMa 1S yyacTKa LenH.

DIIEKTPUYECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COITPOTUBIICHUSI OJTHOPOJHOTO
MPOBOAHUKA OT €ro JJWHBI M IUIOIIAJIM TONEPEYHOr0 CEUCHUS. Y IeJIbHOE
CONIPOTHBJICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapalyIebHOE, CMEIIAHHOE COCIMHEHUE MPOBOJIHHUKOB.
Pacuér pazBeTBiaEHHBIX dnekTpudeckux emnei. [Ipasmna Kupxroda.



Paborta anexTpudeckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOro TOKa. TeroBas MOIIHOCTb, BbIIEIseMas Ha
pe3ucTope.

OJ1C v BHYTpEHHEE CONPOTUBIICHUE NCTOYHUKA TOKA. 3aKOH OMa JIJ1sl OJIHOM
(3aMKHYTOM) 5JIeKTpUYecKoM I1enu. MoIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonaeHcaTop B Lienu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHYECKME IIPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK JIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.

N3mepeHne CUitbl TOKa U HAMIPSKEHMSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANPSKEHUS UL PE3UCTOPA,
JIaMITbl HAKaJIMBAaHUA U CBETOANO/IA.

3aBUCUMOCTh COMPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS TTPU TOCTOSIHHOM
HaIpPsHKEHUU.

[Ipsamoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIIBBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco6bl coeruHeHrss uCTOUHUKOB Toka, DJ[C OGaTapei.

Hccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MOJOCAMHU MCTOYHUKA TOKA
OT CHJIbI TOKA B LIECTIH.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padbomaol, nPAKMUKym.

HccnenoBanue CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yieabHOro COPOTUBIICHUS TPOBOAHHUKOB.

HccnenoBanue 3aBUCMMOCTH CWIJIBI TOKAa OT HANpsDKEHUS Ui JIAMITBI
HaKaJIMBaHUSI.

YBenuueHue npesena u3MepeHus: aMmrepmeTpa (BOJIbTMETPA).

N3mepenne 3/1C 1 BHyTPEHHETO CONPOTUBJICHUSI UICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctyd DJIC raibBaHUUECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMBbIKaHUH.

HccnepoBanue pa3HOCTH MOTEHIMAIOB MEXIY IMOJIOCAMU MCTOYHUKA TOKA
OT CHJIbI TOKA B LICTIH.

Hccnenosanue 3aBUCUMOCTH MOJE3HOW MOIIHOCTH UCTOYHUKA TOKA OT CHJIbL
TOKa.

Tema 3. Toku 6 paznuunsix cpeoax.

ONeKTpuyecKass MPOBOJAUMOCTb  PA3IMYHBIX  BEHIECTB.  DIJIEKTPOHHAS
IPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTb CONPOTUBJIECHUS METAIJIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.



DJIEKTPUYECKHI TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TomympOBOIHUKH. CobcTBeHHas U IIpUMeCHas IPOBOJUMOCTh
MOJIyITPOBOJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKU TOK B DJIEKTPOJIUTAX. DNEKTPOJUTHYECKAS] AUCCOLIMALIUS.
OnekTponu3. 3akoHbl Papajes A AIEKTPOIIU3a.

OnekTpudeckuii ToK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PazmuyHble TUIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lima3ma.

TexHuyeckre ycCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JIy4eBasi TpyOKa, IOJIYIPOBOJHUKOBBIE HPUOOPHI: U0,
TpaH3ucTop, GOTOANO, CBETOANO/, FaIbBaHUKA, paUHUPOBAHUE ME/IM, BHITIJIaBKA
ATIOMUHUS, SIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTh COITPOTUBIICHUS METAJNIOB OT TEMIIEPATYPBHI.

IIpoBOIMMOCTE IIEKTPOIUTOB.

3akoHsl 35iekTponuza dapazest.

W ckpoBo pas3ps ¥ IPOBOJIUMOCTE BO3AyXa.

CpaBHeHHE ITPOBOIMMOCTH METAJIJIOB U MIOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padbomaol, nPAKMUKym.

Habmronenue anexrpoiusa.

N3mepenue 3apsaa OJHOBAJICHTHOIO HOHA.

HccnenoBanue  3aBUCMMOCTH  COIIPOTHBIICHHST — TEPMOpE3HCTOpa  OT
TEMIEPATYPBHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOAA.

Du3HYeCKUl NPAKTUKYM.

Crioco6b1 n3MepeHust (PU3MUECKUX BEIMYHMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX U3MEPUTENbHBIX MNPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEIHYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX UM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
¢bu3nUecKMX BEJIMYMH, TMPOBEPKA NPEIJIOKEHHBIX THUMOTe3 (BBIOOpP U3 padoT,
ONMHMCAHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKHH  HKCIEPUMEHT,
Ja0opaTopHbIe PaObOTHI, TPAKTUKYM).

MexnpeamMeTHbie CBA3U.

N3yuenue kypca ¢pusnku yrinyoneHHoro yposHs B 10 kiacce ocyliecTBiasieTcs
C y4€TOM COJEpP’KaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMAaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemuoie NOHAMUS, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBIICHUE, HAy4YHbIA (akT, rumnoresa, (u3uyeckas BEIMYHMHA, 3aKOH,



Teopusi, HaONIOJCHHUE, SKCIEPUMEHT, MOJAETUPOBAHUE, MOJAEIb, H3MEpPEHUE,
HOTPEIIHOCTY U3MEPEHUil, n3MepUTeIbHbIe TPUOOPHI, I(ppoBas 1adopaTopus.

Mamemamuka: pelmieHUEe CUCTeMbl ypaBHeHMH. JluneitHas QyHKIU,
napaboiia, runepobona, ux rpadukyd U cBoicTBa. TpUroHOMeTpuueckrue QyHKIUU:
CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
BekTophl ¥ UX IPOEKIK HA OCH KOOPMHAT, CJIOKEHHE BEKTOPOB.

Buonozua: mexanunyeckoe ABIKEHUE B JKUBOU mpupone, nudgysus, ocMmoc,
TEII000MEH J>KMBBIX OPTraHMU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPY’KaIOLIEH Cpejpbl,
yTHIM3alUsg OHMOOPraHWYEeCKOro TOIUIMBA [UIsl BBIPAOOTKU  «TEIUIOBOW» |
AJIEKTPOIHEPIUH, TTOBEPXHOCTHOE HATSDKEHUE M KAMMJUIAPHBIC SIBJICHUS B IIPUPOJIE,
AIIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEILLIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4YeHHE HaHOMAaTepHaJioB, TEIJIOBbIE CBOICTBa
TBEPABIX TEJN, KUAKOCTEH M Tra3oB, )KUJIKHE KPUCTAILIBI, JJIEKTPUUIECKHE CBOMCTBA
METAJIJIOB,  DJIEKTPOJUTHYECKAss  JAMCCOLMAlMsl, TajJbBaHUKA, DSJIEKTPOHHAs
MHUKPOCKOIIHSL.

TI'eozpagpus: BnaxxnocTb BO3yXa, BETPhl, 0apOMeTp, TEPMOMETP.

Texnonozua: npeodbpa3zoBaHue ABWKEHHH C HCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro U JKHUIKOTO TPEHHs B TEXHUKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITEHH, peméryaThle KOHCTPYKIIMH), WCIIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOAOMET U JApYyTue), ABUTATEIb BHYTPEHHEIO
CropaHus, napoBas TypOHHa, OBITOBOM XOJOAWIBHUK, KOHIAULUOHEP, TEXHOJIOTUN
MOJly4YeHUsI COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HaHOMATepUAIOB, W
HAaHOTEXHOJIOTUH, 3JEKTPOCTATHUECKash 3alUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHbIe JIAMITbI, TOJYTIPOBOJIHUKOBBIE TIPUOOPHI, TaTbBAHUKA.

11 KITACC

Pa3znen 4. DyekTpoaAMHAMHUKA.

Tema 4. Maznummnoe nose.

B3anmoneiicTBie MOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKUMH. [IpuHOMn cynepro3uuuu
MAarHUTHBIX NOJIEW. JIMHUM MarHUTHOW UHIYKIIHH.

MarHutHoe 1oJie NMPOBOJHUKA C TOKOM (TIPSAMOI0 MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMnepa, €€ HaIlpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBICHUE U MOYJIb. J[BUKEHHUE 3apsSKEHHON YaCTUILIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cunbl JlopeHia.

MarnuTtHoe 1osie B BemecTBe. PeppoMarHeTHKH, apa- U JuaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N  TCXHOJIOTHMYCCKHUC TIPOHCCChI: IPHUMCHCHUC

NOCTOSIHHBIX MarHuTOB, AJIEKTPOMATHUTOB, TeCTEP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptnHa  nuHMHA  WMHAYKOMM ~ MarHUTHOTO — IIOJIA  TIOJIOCOBOIO U
MOJKOBOOOPA3HOIO MOCTOSIHHBIX MAarHUTOB.

KapTrHa nmuHMI MarHuTHOM MHYKIUMY MOJISL JJIMHHOTO IPSIMOTO IPOBOAHUKA
Y 3aMKHYTOT'O KOJBLEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHia Ha HOHBI AJIEKTPOIIUTA.

Hab6nronenue nBMKeHMs MydKa 3JIEKTPOHOB B MATHUTHOM T10JI€.

[TpuHumn JEUCTBUS AIEKTPOU3MEPUTEIBLHOTO pubopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuit akcnepumenm, nabopamopnuie padomaol, npaKmuKym.

HccnenoBanre MarHuTHOTO NOJISI HOCTOSIHHBIX MarHUTOB.

UccnenoBanue cBOMCTB eppOMarHETHKOB.

HccnenoBanue AeiCTBUSA IOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3smepenne cuitbl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMIIEPA OT CHJIBI TOKA.

Onpenenenrne MAarHUTHOM WHIYKIIMA HA OCHOBE U3MEPEHUS CUJIbI AMIIEpa.

Tema 5. InekmpomazHumnan uHOYKYuUsi.

SIBiieHME DNEKTPOMArHUTHOW MHAYKOMU. IlOTOK BEKTOpa MAarHUTHOM
uHaykiuu. OJIC uHAyKnuu. 3akoH SJEKTPOMAarHuTHOM uHAYKuuu Dapanes.
Buxpesoe snektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMHM B NPOBOJHHKE, ABMIKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[TpaBuso Jlenna.

NupyktuBHOCTh. Karylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
Asnenne camonHaykiuu. 3/1C caMOMHIYKIUU.

DHeprusi MAarHUTHOTO TOJIsI KATYLIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHnueckne yCTpPOWCTBA M TEXHOJOTHYECKUE MPOLECCHI: MHIYKUHWOHHAsS
1I€4b, COJICHOMU/I, 3aIlUTa OT JICKTPU3ALNU TEJI IPU ABUKEHUU B MArHUTHOM T10JI€
3emun.

Jemoncmpauuu.

HabGnronenue sBieHust 2JI€KTPOMAarHUTHON WHTYKITHH.

UccnenoBanne 3aBucumocty IJIC HMHAYKIMM OT CKOPOCTH HM3MEHEHHUS
MAarHUTHOT'O MOTOKA.



[TpaBuno Jlenna.

[Tagenne MarauTa B A IFOMUHUEBOH (MEIHOM) TpyOe.

SIBrIeHME CAaMOMHYKIIUH.

Uccnenosanne 3aBucumoctd J/JC caMOMHAYKIMH OT CKOPOCTH MU3MEHEHHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomaol, nPAKmMUKyM.

HccnenoBanue SBICHUS 3JIEKTPOMAarHUTHON MHAYKIUU.

Onpenenenve MHAYKIUNA BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sSBICHUS] CAMOMHIYKIIHH.

COopxka MOJIeNIH JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3nen 5. Kosie0anus u BOJIHBIL.

Tema 1. Mexanuueckue xonedanus.

Koneb6arenbnas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue konedbanusi. Kunematndeckoe U JTUHAMUYECKOE OIKCAHUE.
DHEpreTUYecKoe ONMHCAHHUE (3aKOH COXPAHEHHUS MEXaHWYECKOH sHepruu). BriBon
JTUHAMUYECKOTO OMUCAHUsI TAPMOHUYECKHUX KOJICOaHUM U3 UX HHEPTreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUS.

Ammuntyna u ¢daza xosjebanuid. CBsI3b aMIUTUTYAbl KOJEOAHUM HCXOTHOU
BEJIMYHMHBI C aMIUTUTYJaMU KOJIeOaHH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uacrora koneOanuii. Ilepron ManbiX CBOOOAHBIX KOJEOaHMIA
MaTeMaTudeckoro wmastHuka. Ilepuoa cBOOOAHBIX KoOJI€OAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux Kojebanusx. BeiHy)aeHHbIe KoeOanus. Pezonanc.
PezonancHas kpuBas. BiusHue 3aryxaHus Ha BUJI PE30HAHCHOW KPHUBOW.
ABTOKOJIE0AHUS.

TexHuueckne yCTpONMCTBA M TEXHOJOTHYECKHUE MPOLIECCHI: METPOHOM, YaChl,
KaydeJii, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck KoaebaTeIbHOTO IBIKEHUS.

Hab6nronenue He3aBUCUMOCTH TIEPUO/Ia MaJIbIX KOJIEOaHU rpy3a HA HUTH OT
aAMILTUTY JIBI.

UccnenoBanue 3aTyxarmux Kojie0aHUN 1 3aBUCUMOCTH TIEpUoia CBOOOTHBIX
KOJICOaHMI OT COMPOTUBIICHHUS.

UccnenoBanue koiebaHWii Tpy3a Ha MACCUBHOW TIPY)XHHE C IICNIBIO
dbopMupoBaHUS MPEACTABICHUN 00 MICaTbHON MOIETTU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHMS YHEPTUU MIPU KOJCOAHUAX TPy3a Ha TIPYKUHE.

HccnenoBanue BbIHYKIESHHBIX KOJICOAHHIH.

Hao0mnronenue pezonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomaol, nPAKMUKYM.



W3mepenne mnepuoga CBOOOAHBIX KOJNEOAHWN HHUTSAHOTO W MPYKHUHHOTO
MasITHUKOB.

N3ydenne 3aKOHOB IBIKEHUS TeJla B X0/1€ KoJieOaHUl Ha YIIPYToM IO/IBECE.

N3yuyeHune ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B PY>KUHHOM MAasITHUKE.

NccnenoBanue yObIBaHMS aMILTUTYIbI 3aTYXAIOIUX KOJICOAHMIA.

WccnenoBanue BRIHYXIACHHBIX KOJIEOaHUIA.

Tema 2. InexkmpomacHumnovie Ko1e0anus.

KonebGarenbupiii  koHTYp. CBOOOIHBIE 3JICKTPOMATHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebarenpHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIUTYAbI
3apsA/ia KOHAEHCATOpa ¢ aMIUIMTYI0M CHIIbI TOKa B KOJIEOAaTEIbHOM KOHTYPE.

3aKOH COXpPaHEHHUS YHEPTUU B UJI€AJIbHOM KOJIEOATEIIbHOM KOHTYPE.

3aryxaronme AJIEKTPOMArHUTHBIE KoJieOaHus. BeinyxneHnbie
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

IlepemeHHBII TOK. MOIIHOCTE IIEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIEE 3HAUYCHHE CWIbl TOKAa W HAIpPsODKEHUS MOpU pa3udHou dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconmanbHbId NIEPEMEHHBIM TOK. Pe3ucrop, KOHIEHCAaTOp M KaTyllka
MHIYKTUBHOCTH B LIENU CUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. PE30HAHC TOKOB.
Pe3onanc HanpsikeHui.

Wneanpubiii  Tpanchopmarop. IlpousBonacTBo, mepepaua U mnoTpediieHHe
ANEKTPUYECKON YJHEPTHH.

OKOJIOTUYECKHE PHUCKM IIpU IMPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
MCIIOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHMYECKHUE MPOLECCHI: AJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpOIEpeIay.

Hemoncmpayuu.

CB0OOIHBIE AJIEKTPOMAarHUTHBIC KOJIeOaHMS.

3aBHCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHHUI OT MHIYKTUBHOCTU U EMKOCTU
KOHTYpa.

OcmIorpaMMbl 3J1IEKTPOMarHUTHBIX KOJI€OaHUH.

['eneparop HE3aTyXarOIIMX 3JIEKTPOMArHUTHBIX KOJICOAHHI.

Mopeinb 31eKTPOMAarHuTHOTO TeHEepaTopa.

BrinyxeHHbIE CHHYCOUANIbHBIE KOJICOAHNSI.

Pe3ucTtop, karymka MHIYKTHBHOCTH M KOHJAEHCATOP B LEMNU IEPEMEHHOTO
TOKA.

Pe3oHaHc mpu 1NOCIENOBATEIBHOM COEAUHEHMHM PE3UCTOpa, KaTyLIKH
UHAYKTUBHOCTH U KOHAEHCATOPA.

YceTpoiicTBO M MpUHIMT IEUCTBUS TpaHchopMaTopa.



Mopenb JIMHUM 3EKTPONEpEIayH.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomul, nPAKMUKyM.

N3yuenue tpanchopmaTopa.

HccnepoBanue mepeMEHHOTO TOKa 4epe3 IMOCIIeI0BATENbHO COCAMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HaGmronenre 31eKTpoOMarHuTHOTO PE30HAaHCa.

Uccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMaAzZHUMHbLE 80JIHbL.

MexaHu4ecKrue BOJHBI, YCJIOBHS WX pacmpocTpaHeHws. l[lomepednbie wu
MPOJIOJIbHBIC BOMHBL. [lepwos, CKOpOCTh pPACHpPOCTPAHCHHWS W JJIMHA BOJIHEI.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpa)K€HHUE, MpeJoMJIeHUE, MHTephepeHIus U
nudpakiys.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIyMoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

DNIEeKTPOMArHUTHBIC BOJTHBI. Y CIIOBHS M3IYUEHUS 3JICKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanmsi BEKTOPOB B 3JICKTPOMArHUTHOH BOJTHE.

CpoiicTBa  DJEKTPOMATHUTHBIX  BOJIH:  OTPa)KEHHE,  MPEIOMIICHUE,
noJispu3anus, HHTepdepeHus u qudpakimsi.

[IIkana >MeKTpOMarHUTHBIX BOJIH. [I[prMeHeHHe >JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IprHIMIIBI PaANOCBA3YU U TENEBUACHUSA. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIICH CpeIbl.

Texnuueckne yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHIK, TEICBU30D, aHTeHHA, TenedoH, CBY-nieun,
yJIBTPA3BYKOBAsl TUATHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTPaHEHHUE MOMIEPEUYHBIX U TPOOIBHBIX BOJH.

Kone6mromieecst Teo Kak UICTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Hab6nronenue orpakeHus: 1 PEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepeninu u nudpakiin MEXaHUIeCKUX BOJTH.

AKYCTHYECKHI PE30OHAHC.

CBoiicTBa yIbTpa3ByKa U €T0 MPUMEHEHHE.

HaGnronenue cBsI3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIATYAOW U
4aCTOTOM KOJIeOaHUIA.

UccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)k€HHUe,
MpesIoMJICHUE, MOSpU3anus, Tudpakius, UHTephepeHITUsI.

OGHapyxeHue HHGPaKpaCHOTO U YJIbTPAPUOIETOBOTO U3ITYUEHHUH.

Yuenuueckuit skcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.



N3ydenune napameTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3AMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacpOCTpaHEHHUE CBETA B OOHOPOJIHOM cpexe. Jlyu cBera.
To4eyHbI ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n3o0pakeHud B
iockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenominenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHUs1. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHus. [10CTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHHUE JUIMH BOJIH IIPH MEPEX0JAE MOHOXPOMATHYECKOTO CBETA YEPE3
TpaHuUIly pa3ziena ABYyX ONTUYECKUX CPEl.

Xon nyueit B mpusme. Jucnepcusi cBera. CioXHBIA cOCTaB O€IOTO CBETa.
[Ber.

[TosHOE BHYTpeHHEe oTpakeHue. lIpenenpHblii yroy MmoJHOr0 BHYTPEHHETO
OTPAKECHUSL.

Cobuparoniye u paccemBaroIue JUH3bl. ToOHKas TMH3a. POKYCHOE pacCTOSTHUE
U ONTHUYECKAasl CUJIa TOHKOM JIMH3BI. 3aBUCUMOCTDH (DOKYCHOTO PacCTOSIHUS TOHKOM
chepuueckoil JIMH3BI OT €€ TEOMETPUM U OTHOCUTEIBHOTO IOKa3aTens
MIPEJOMIICHUS.

dopmyJia TOHKOH JIMH3BI. Y BEIUYECHHUE, TABAEMOE JIMH30M.

XoI dy4da, MPOLIEANIETO JUH3Y IMOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoir ocu. Iloctpoenune wu300pakeHU TOYKM W OTpe3Ka MpsSMOil B
COOMPAIOIIUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

Ontuueckue npubopbl. Pazpemiaromas crnocoOHOCTh. ['1a3 kak onTuueckas
cucrema.

[Ipenenbl nPUMEHUMOCTH T€OMETPUIECKON ONITHUKH.

BonnoBass ontuka. HWurtepdepenims cBera. KorepeHTHbIE HCTOYHHKHU.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT [JBYX KOTI€PEHTHBIX HCTOYHMKOB. lIpumepsl KinaccMueckux
MHTEP(PEPEHITMOHHBIX CXEM.

HNudpakuusa cBera. JudpakuuonHas pemérka. YcClIoBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpU NAJE€HWM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonmsapu3zanus cera.

TexHuueckne YCTPOWCTBA M TEXHOJOTMYECKUE ITPOLECCHI: OYKH, JIyIa,
MEePUCKOM, (QoToamnmapaT, MUKPOCKOI, TPOSKIIMOHHBIA amnmapar, MPOCBETICHHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTpaKEHUS CBETA.



HccnenoBanue npenomieHus CBETA.

Hab6nronenue noiaHoro BHyTpeHHETo oTpakeHusi. Moiesib CBETOBO/IA.

HccnenoBanne xo/1a CBETOBBIX ITyYKOB UY€pe3 MII0CKONAPALIEIIbHY IO IJIACTUHY
U TIpU3MY.

WccnenoBanue cBOMCTB N300paXkeHUH B JTMH3AX.

Mogenu MUKpOCKoma, TEJIECKOIA.

HaGnronenue uaTepdepeHnun crera.

HaGnronenue 1BeToB TOHKUX IUIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3ydenune nudpakiiMOHHON peIIETKH.

Hab6nronenue nudpakiinoHHOTO CIIEKTpA.

Hab6nronenue nucnepcnu cBera.

Habnronenue nonsipusaiuu cBeTa.

[IpumeHeHne NOASIPOUIOB I U3YUCHUSI MEXaHUUECKUX HAIPSKECHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3Mmepenue nokazaresns npesoMyIeHUs CTeKIa.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenue poKyCHOTO pacCTOSHUS pacCEUBAOIINX JIMH3.

[Tonydenne n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3e€pKajia U JTUH3HI.

[Tonyuenue n300paXkeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

Habnronenue nudpakuuu, nHTEpPEpeHInn U MOJSIpU3auu CBETA.

N3ydenue nossipruzanuy CBETa, OTPAXKEHHOTO OT TOBEPXHOCTH IUAIIEKTPHKA.

N3ydenune naTepdepeHIny JIa3epHOTO U3JIyYEHUS Ha JIBYX IIEISIX.

Habmronenue qucriepcun.

Hab6nronenue u riccienoBanue nu(ppakimOHHOTO CIIEKTpa.

N3mepenune IrMHbI CBETOBOUM BOJIHEI.

[Tonydenue criekTpa U3JIy4eHUs CBETOAMOMAA MPHU MOMOIIU TUPPaAKIMOHHON
PELIETKHU.

Pa3nes 6. OcCHOBBI cielIHAJILHOM TEOPUH OTHOCUTEILHOCTH.

['panu1bl TPUMEHMMOCTH KJIACCUUECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpazoBanusi  JlopeHia.
YcnoBue npuunHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKpAICHUE JTUHBI.

DHEeprus U UMITYJIbC PENATUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl C SHEPrUel U UMITYJIbLCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHU
MTOKOSI.



TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSKEHHBIX YaCTHLL.

YyeHnueckuit SKCEpUMEHT, 1a00paTOpHbIe paOOThI, MPAKTUKYM.

OnpeneneHre UMIYyJIbCa W OSHEPIUM  PENSATUBUCTCKUX — 4acTull (1O
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KBantoBas ¢gusuka.

Tema 1. KopnycKyaapHo-601H0801 Oyaausm.

PaBHOBecHOE TeruioBoe M3IyuYeHUe (M3JIydeHHE a0COJIIOTHO YEPHOTO TETa).
3akoH cMmemeHust Buna. ['unore3a [1naHka o kBaHTax.

@DOTOHBI. DHEPrUsl U UMITYJILC (POTOHA.

®ororpdext. OnbiTel A. I'. CroneroBa. 3akonbl poTodddekxra. YpaBHEeHHE
Oiiamreiina st pororddexra. «Kpacnas rpanuma» pororddexra.

JlaBnenne cBerta (B YaCTHOCTH, [aBlieHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawollyro moBepxHocTh). Ombitel I1. H.
JleGenena.

Bonnosele cBolicTBa yactull. Bonnsl ne bpoist. nvna BosHbl ae bpouns u
pa3Mepbl O0OJacCTH JIOKaIM3alUUW JBWXKYyIIeWcss dacTtuibl. KopmyckynspHo-
BOJIHOBOU JTyaniu3M. Judpakiius 3J1eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nuzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
I'eitzenbepra.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: CIIEKTPOMETD,
(doTo3eMEHT, (OTONATUYMK, TYHHEIBHBIA MHUKPOCKON, COJIHEYHasi OaTapes,
CBETOJINO/I.

Hemoncmpayuu.

®oT03(¢heKT Ha YCTAaHOBKE C IMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

UccnenoBanne  3aBUCUMOCTH  CONPOTUBIIEHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padbomaol, nPAKMUKym.

Hccnenosanue poropesucropa.

N3mepenne nocrossauoi [liranka Ha ocHOBe uccaenoBanus Gororddekra.

NccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAMO/] OT HAIIPSIKEHUSI.

Tema 2. Duzuxka amoma.

OnbIThl IO KCCIAEAOBAHUIO CTpoeHus aroma. [lmanerapHas monens atroma
Pezepdopra.

[Toctynarer bopa. U3nyuenue u nornoiieHue GOTOHOB MU MEPEXoe aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Bunbl ciektpoB. CHekTp ypOBHEN SHEPTHH aTOMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3Iy4eHHe cBeta. Jlazep.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTHYECKHE MPOLECCHI: CHEKTPAIBHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopna.

Habmonenne nuHeyaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CYETUMKA HOHUZUPYIOIIUX YaCTHULL.

Omnpenenenre JUIMHBI BOJHBI 1a3€PHOTO U3TyUYEHUS.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

Hab6nronenue muHEHIaToro CexTpa.

HccnenoBanne criekTpa pa3pekeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosinnor Punbepra.

Tema 3. Du3zuka amomnozo A0pa u 1emMeHmMapHviX Yacmuy.

Hyxnonnas mozens simpa ['eiizenoepra—lBanenko. 3apsia siapa. MaccoBoe
qucio sapa. U30Tomnsl.

PannoaktuBHOCTh. Anb(a-pacnan. DJIEKTPOHHBIA M IMO3UTPOHHBIA OeTa-
pacman. ['amma-n3nyyeHue.

3aKOH pPAaIMOAKTUBHOIO pacnana. PanvoakTUBHBIE H30TONBI B IPHUPOJIE.
CBOMCTBA MOHM3UPYIOLIETO HM3Iy4YECHHS. BIMsAHME PAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN poH n3nyyenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jledekt Macchl sapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OKOJOTMYECKHE aCIEKThl Pa3BUTHSA
SAIEPHON SHEPTETUKH.

Meroapl  peructpauMM M MCCIEAOBAaHUSA  JJEMEHTAPHBIX  YaCTHLI.

@OyHIaMEHTAIbHBIE B3aUMOJCUCTBHS. bapHOHBI, ME30HBI W JIENTOHBI.
[Ipencrasnenne o CranmaptHoM Moaenn. KBapk-rimtoOHHAst MOJEb aIpOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Monaenu. TéMmHas Martepusi U TEMHas
DHEPIHUs.

EnuncTBO hrzmyeckoit kapTUHBI MHpa.

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTHUUECKHE IIPOLIECCHI: TO3UMETP, Kamepa
Buinibcona, simepHbIit peakTop, TepMOSIISPHBINA peakTop, aToMHast 60M0a, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padbomuol, nPAKMUKyM.

UccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue painoakTUBHOTO (POHA C HCTIOIB30BAaHUEM JJO3UMETPA.

N3ydenue noriouieHus 0eTa-4acTUl] AIFOMUHUEM.

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPUZMKH.



Otanbl pa3BuTUs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. IIpUMEHMMOCTb 3aKOHOB (U3UKH JUIsl OOBSICHEHUS MPUPOJIbI
KOCMHUYECKUX O0BEKTOB.

Metoapl acTpOHOMHYECKUX HcclieoBaHuil. COBpEMEHHBIE ONTHYECKHE
TEJECKOIbI, PaJAHMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3bI, IJIAHETHI, UX BUIUMOE
JBUKEHUE.

ConHeuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mctounwk sHeprum CosHOA U 3BE3L.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKU. JlnarpaMmma «CeKTpalIbHbIN KJIacC —
CBETUMOCTb». 3BE3/bl TJIABHOW MOCJIENOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTb» JUIsl 3BE3J TJIABHOM IMOCIENOBATEIbHOCTA. BHyTpeHHEe CTpOeHHE
3B€31. COBpEMEHHBIEC TMPEICTABICHUS O MPOUCXOXKICHUU U 3Boyronnu CojHIa U
3BE31. DTanbl >KU3HH 3BE3I.

Muieunsiii [IyTe — Hama I'amaktuka. Ilonmoxenue u aBwxkeHue CoiHIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuky U kBazapbl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa006sa. Pazoeranue rajgakTuk.
Teopwus bosbmoro B3psiBa. PenukToBO€E N3mydeHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaOnronenus: 3BE31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JIJIST OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3usi CeBEpHOro MOJyIIapus U SpPKUE
3BE3JIBI.

HaGnronenuss B Ttemeckon JIyHbI, MJaHET, TYMaHHOCTEHM U 3BE3THBIX
CKOILUICHHM.

Du3uYeCKUl NPAKTUKYM.

Crioco6b1 n3MepeHust PU3NIeCKUX BETUYHH C UCTIOJIb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJIIOTHBIC U OTHOCUTEJIBHBIE MTOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
O1ieHKa TpaHull MOTPEUTHOCTEM.

[IpoBenenne KOCBEHHBIX  M3MEPEHHUM, HMCCIEAOBAHWM  3aBUCUMOCTEU
¢u3nUecKuX BEJIMYMH, TPOBEPKA NPEIJIOKECHHBIX THMOTe3 (BBIOOpP U3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHUYECKUUA  HKCIEPHUMEHT,
Ja00paTopHbIe PaObOTHI, TPAKTUKYM).

O06o01maroniee NOBTOPEHME.



O060011eHNEe U cUCTEMATU3alMsl COAEpKaHUs pa3ienoB Kypca «MexaHuKay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoAuHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHUTEIBbHOCTH», «KBaHTOBas
puznka», «IIeMEHTbl aCTPOHOMHUHU U aCTPOPUIUKIY.

Ponp ¢u3ukm U acTpOHOMMM B HSKOHOMUYECKOM, TEXHOJIOTHYECKO,
COLIMAJIbHON M 3TUYECKOM cpepax AesTENbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM HAyYHOM KapTUHE MHpPA, 3HAYEHUE OIMCATEIIBHOW,
CUCTEeMATU3HUPYIOIIeH, OOBSICHUTEIBHOW ¥  NPOTHOCTHYECKOW  (YHKIIHIA
(puznyeckoil TEOpUH, posib GUINUYECKON TEOPUH B (POPMUPOBAHUU NPEACTABICHUI
0 (Qu3nMUecKol KapTUHE MUPA, MECTO (PU3NYECKON KapTHHBI MHUpa B OOILIEM Py
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOE.

Me:xnpeamMeTHbIe CBS3H.

N3ydenue kypca pu3nku yriayOonEéHHOTo ypoBHA B 11 Kilacce ocyIiecTBIseTcs
C Y4€TOM COJEpPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH,
OMOJIOTHUH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

MesicnpeOmemnoie NOHAMUA, C6A3AHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
nO3HaHuA: SBICHWE, HAy4YHbIA (PaKT, rumoresa, (puamyeckas BEIWYMHA, 3aKOH,
Teopusi, HAONIOJICHHE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOENb, H3MEPEHHUE,
HOTPELIHOCTY U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTopusl.

Mamemamuka: penIeHUE CHUCTEMBI YypaBHEHUH. TpPUTOHOMETPHUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPBI M MX NPOEKIMU HAa OCU KOOPJAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTApHbIX GyHKUMA. [Ipu3Haku MOAOOUS TPEyroJIbHUKOB,
OTpeieJICHHE TUIOMAIU TIIIOCKUX (Uryp u o0béma Tell.

Buonozua: >nexkrpuueckue SBICHHUS B KUBOM Npupoje, KoseOaTeslbHbIE
IBIKEHUS B JKMBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH MPU IPOU3BOICTBE
ANEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYJXKAIOIIEW  Cpesl,
yJIBTPa3BYKOBasl JIMarHOCTHMKAa B MEIULMHE, OINTUYECKUE SBJICHUS B IKUBOU
MPUPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTYypa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAITMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaJIM3.

T'eocpachua: wmarHuTHbIE TmTOJIIOCA 3€MIIM, 3aJI€KHM MAarHUTHBIX Y/,
doTochEMKaA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANeKTpoJBUTaTENb SIKOOM, reHepaTop MEPEMEHHOr0 TOKa, MHAYKIMOHHAS IeYb,
JUHUU DJIEKTpONEpeiay, 3JIeKTPOIBUraTeNb, pajap, paiuonpuéMHUK, TEJIEBU30p,
anteHHa, Ttenepod, CBY-meub, ynpTpa3BykKoBass JUAarHOCTUKA B TEXHHUKE,



HpOGKHI/IOHHBIfI arrapar, BOJIOKOHHAasA OIITUKA, COJTHCHHAA 6aTape;1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs DOHEPICTHUKA 1 OKOJIOTMYCCKHUEC aCIICKThI eé Pa3BUTHA.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 10O ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS YydeOHOro mpenMera «Du3nkay
JOJKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaIOMUXCsl PYKOBOICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHI, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U ONbITA JESITEIBHOCTH B MPOILECCE PEATM3ANNU OCHOBHBIX HAINPABJICHUM
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPAKIAHCKOI0 BOCIIMTAHUSA:

e cOpMUPOBAHHOCTH I'PAKIAHCKOM MO3ULIUUA O0YUAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCUKUCKOTO OOIIECTBA;

e TMPUHATHE TPAJAUIIMOHHBIX OOIICYETOBEYECKUX T'YMAHUCTHYECKUX U
JEMOKPATHYECKHUX [IEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
oOlecTBa, Yy4yacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHHu3alny;

e YMEHHME B3aUMOJICHCTBOBaTh C  COUUAIBHBIMU  WHCTUTYTAMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTapHOMN U BOJIOHTEPCKOMU ACSATENBHOCTH.

NMATPUOTHYECKOT0 BOCITUTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOU TrPakIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA;

e I[CHHOCTHOE€ OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKK U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

e chOpMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEJCHUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIEC B ACATEIIBHOCTH YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOSHUE YCTOMYUBOTO Oy IyIIIETO.

ICTETUYECKOT0 BOCITUTAHUS:

e DOCTETHUYECKOE OTHOIIEHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO

TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUS:



WHTEpEC K pa3indHbiM chepam npodecCHOHATBHON ACSITEILHOCTH, B TOM
YHCJIC CBA3aHHBIM C (DU3MKOM U TEXHUKOM, yMEHHE COBEpPIIATh OCO3HAHHBIN
BBIOOp Oymyieit nmpodeccun U peaar3oBbIBaTh COOCTBEHHBIC KU3HCHHBIC
TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BAHMIO B 00IaCTH
(U3KMKK Ha IPOTSKCHUH BCCH KU3HU.

IKOJOIrH4€CKOT0 BOCIINTAHUA

c(hOpPMUPOBAHHOCTH IKOJOTMUECKON KYJIbTYPHl, OCO3HaHHE T100aIbHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IJIAHUPOBAHKWE M OCYLIECCTBJIECHUE JICVCTBHM B OKPYKAIOWIEH CpeAe Ha
OCHOBE 3HaHUS 1IeJIel yCTONYMBOTO pa3BUTHUS YEJIIOBEUECTBA;
pacUIMpEeHUE OMbITA JESITEIbHOCTH KOJOTUYECKOW HANpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO0 (PU3UKe.

HEHHOCTN HAYYHOI'0O MO3HAHHUA

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UUECKON HAYKHU;

OCO3HAaHHE I[EHHOCTH HAyYHOW MESITEIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3y4eHUs] (PU3UKH OCYIIECTBISATh MPOCKTHYID M HCCIEI0BATEIBCKYIO
NEeATEIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIbTATbHI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIe JeiiCTBHS
Ba3oBble Jiornyeckue 1eiicTBHA:

CaMOCTOSITENIbHO  (DOpMYyNMpOBaTH W aKTyallM3UpOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENENATh LENU ACATEIbHOCTH, 3a1aBaTh NAapaMETPbl U KPUTEPUU UX
JTOCTHXKEHUSI;

BBISABIATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B PaCCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;

pa3pabarbiBaTh MJIaH PEIICHUS TPOOJIEMbI C YUETOM aHAIN3a UMEIOIITUXCS
MaTepUaIbHbIX U HEMATEpUaAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUMBBI B JEATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
pPEe3yJbTAaTOB LENSAM, OLIEHUBATh PUCKU MOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBAaTh ¥  BBINOJHATH PpabOTy B  YCIOBHUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH YKU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBarejbCcKue 1eCTBUS .

BJIaJIeTh HAYYHOU TEPMHUHOJIOTHEN, KITIOYEBBIMU MTOHITHSIMHA U METOJIaMHU
(u3nuecKol HayKu;



BJIAJETH HaBBIKAMH  y4€OHO-UCCIIeI0BATEIHLCKON u MMPOEKTHOU
NEeSATENbHOCTH B 00JacTH (PU3MKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY TIOMCKY METOJOB peuieHus: 3anady  (U3HYecKOro
COJIEpKaHUS, IPUMEHEHHIO PA3JINYHBIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMH JIESITEIBHOCTH II0 IOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETalny, TPeoOpPa30BaHUIO U MPUMEHEHHUIO B PA3JIUYHBIX YUECOHBIX
CUTyallMsIX, B TOM YHCJI€ MPU CO3JaHUM YUEOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3M WM AKTYaJIU3UPOBATh 3ajiauy,
BBIJIBUTATh TUIOTE3Y €€ pelieHus, HaxOoAUTh AapryMEHThl JJid
JIOKA3aTeNbCTBA CBOMX YTBEPKJICHUH, 33JaBaTh MapaMeTpbl U KPUTEPUU
peleHus;

aHaJIM3UpPOBaTh IMIOJIYYEHHBIE B XOJI€ PELICHUS 3aJladyd pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHON
JeSTEIbHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYyaIlUsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;
yMETh TMEPEHOCUTh 3HAHUS N0 (U3MKEe B TMPAKTUYECKYIO 00JIACTh
KU3ZHEICSATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIJIBUTAaTh HOBBIE UJICH, PEIJIaraTh OPUTHHAJIbHBIC TTOIXObI U PEILICHNUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, I0MYCKAIOIINUE aTbTEPHATUBHBIC PEIICHUSI.

Pab6ora ¢ undpopmanmeii:

BJIa/IeTh HABBIKAMU NOJTyueHUs! UHpOpMaIK (PU3HYECKOTO COACPKAHUS U3
VUCTOYHUKOB DAa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIATH IIOUCK,
aHaJu3, CHCTEMATH3alMi0 W HMHTEPIPETAUI0 MHPOPMALMKU Pa3IuYHbIX
BUJIOB U (hOpPM MPEICTABICHUS;

OLIEHUBATh IOCTOBEPHOCTH UH(OpMaIUH;

UCIIOJb30BaTh CpeICTBa HH(DOPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUM B  PEUIICHHWM  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lay C COONIOJIeHneM TpeOOBaHUN SPrOHOMUKH,
TEXHUKA O€30MAaCHOCTH, TUTHEHbI, PECypCcOoCOepexeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUSA B Pa3IMYHBIX (opMaTax ¢
y4€TOM Ha3HaueHUs WHGOpMalWKW M ILEJIEeBOM ayAUTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyATU3AIUH.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1CHCTBHA:



OCYIIECTBIISAITh OOIIEHWE Ha Ypokax (U3UKH U BO BHE-yPOUHOU
JESITEbHOCTH;

pacrmo3HaBaTh MPEINOCHUIKM KOH(DIUKTHBIX CHUTyalliii W CMsr4aTh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHHS C UCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

IOHUMATh U UCIIOJIb30BATh IPEUMYIIIECTBA KOMAHIHOW ¥ HHIUBUAYaTIbHON
paboThI;

BBIOMpATh TEMATHUKy M METOJbI COBMECTHBIX JCHCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN KaXKJ10TO YJieHa KOJUIEKTHBA;

OPUHMMATh 1I€JIN  COBMECTHOM JI€ATENBHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JAECUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIIATH ILJIaH
JEHCTBUM, pacpeaeNaTh pojid ¢ y4ETOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M Ka)KIOTO yYaCTHHKAa KOMAHJIbI B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IIPOEKTHI, OLCHUBAaTh WJAEH C IO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJACHHE B Pa3JIMYHBIX
CUTYaLUsX, IPOSBISATH TBOPUECTBO U BOOOPaKEHHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIIATh TO3HABATENIbHYIO AESTEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TTPOOJIEMbI, CTAaBUTh U (POPMYJIHPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSTENIBHO COCTABJIATh IUIAH PELICHUS PACUETHBIX U KaUYECTBEHHBIX
3a/1ay, MJIaH BBINOJIHEHUS MPAKTUYECKOW pabOThl ¢ yUYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTCHU;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacliupATh  paMKM ~ y4eOHOro  mpeaMeTa Ha  OCHOBE  JIMUHBIX
IPEANIOUYTEHU N,

JieNlaTh  OCO3HAHHBIM BbIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO APYIUIUU B 0O0JIACTH
(U3MKH, TOCTOSTHHO TOBBIIIATh CBOM 00pa3oBaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬁMOKOHTpOJ’Ib, SMOLIMOHAJILHbIN NHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B I€SITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BIIQJICTh HABBIKAMH TIO3HABATEIHHOM pedieKcHr Kak OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHMH;

UCIIOJIb30BaTh MPUEMBI pePIICKCUH JJTsI OIIEHKH CUTYallUU, BIOOpA BEPHOTO
pelIeHus;

YMETh OLECHHMBATh PUCKH M CBOEBPEMEHHO MPUHUMAThH PEUIEHUS MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M ApPryMEHTBI JIPYTUMX IPU aAHAIU3E PE3YJIbTATOB
JIeSITeIIbHOCTH;

MpPUHUMATH ceOsl, TOHMMAasi CBOM HEJIOCTATKH M JOCTOMHCTBA,

MIPUHUMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIU3€ PE3YJIbTaTOB
JIESATCIbHOCTH,

MIPU3HABaTh CBOE MPABO U MIPaBO APYTUX HA OLITHOKH.

B mporecce A0CTMKEHHUST JTMYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI IPOTPaMMBI IO
bu3uKe IS YPOBHS CpPEIHEro oOImero oO0pa3oBaHHs Yy OOyYarOIIUXCS

COBEPILIEHCTBYETCS AMOIMOHAIIbHBIN WHTEJIEKT, IIpEeIOoJIararouii
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HaHWUA, BKJIFOYAIOIIETO  CIIOCOOHOCTh ~ IMOHUMAaTh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BUAECTh HANPABIEHUS Pa3BUTHUSI COOCTBEHHOM
AMOIIMOHAJIEHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJAEHUE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIIMOHAJIBHBIM HM3MEHEHUSIM U MPOSBIATh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAOIIEH CTPEMIICHUE K JIOCTHXKCHUIO LIEJIN
U ycrexy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JAEHCTBOBATH, UCXOS U3
CBOHX BO3MOKHOCTEI;

AMIIATUHM, BKJIOYAIOLIEH CHOCOOHOCTh TMOHMMAaTh 3SMOIMOHAIBHOE
COCTOSIHME JpPYIMX, YYMTBIBaTh €ro IMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHIO M COTIEPEKNBAHUIO;

COLIMAIbHBIX ~ HABBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAaUBATh
OTHOLIEHUS C JPYTMMHU JIIOJbMH, 3a00TUTHCS, MPOSIBIATH HMHTEPEC H
paspemiaTh KOHQIUKTHI.

ITPEIMETHBIE PE3VYJIbTATDI



K xoniry o6y4enus B 10 knacce npeqMeTHbIE PE3yIbTAaThl HA YIIIyOJIEHHOM YPOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

MOHUMATh POJIb (PU3UKHM B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
HKOJIOTMYECKOM, COLMaIbHOW M OJTUYECKOM cdepax IesTeIbHOCTH
YeJI0BeKa, PoJib U MECTO (DU3UKU B COBPEMEHHON Hay4YHOU KapTUHE MHpA,
3HAUYEHHUE OIMCATENIbHON, CHUCTEeMAaTU3UPYIOIIEeH, OOBSCHUTEIBLHOU U
OporHocTuuecko  QyHKuud  QU3MYECKON  TEoOpuM —  MEXaHUKH,
MOJICKYJISPHON (DU3HKH M TEPMOIMHAMUKH, POJIb (DU3UIECKON TEOpPUU B
(dopMUpOBaHNY TPEICTABICHUN O (PU3NUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeell (PU3MUYEeCKUX TEN U MPOILECCOB
(sBneHUM): MHepIUalbHas cucTeMa OTcuéra, abCONIOTHO TBEPAOE TElo,
MarepualibHasi TOYKa, PABHOYCKOPEHHOE JIBUKEHHUE, CBOOOHOE MaJICHUE,
abcoyitoTHO ympyras jaedopmaius, aOCONIOTHO YHOpyroe u abCOIIOTHO
HEYNPYro€ CTOJKHOBEHMUS, MOJIEIA Ta3a, KUJAKOCTU H TBEPIOTO
(KpUCTAJUTMYECKOT0) TeNa, UIeaIbHbIN ra3, TOYCUHBIN 3apsij, OJTHOPOIHOE
3JIEKTPUYECKOE TIOJIE;

pazinyath yciaoBUs (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3MUYECKUX
3aKOHOB, MOHMUMAaTh BCeOONIMN XapakTep (pyHIaMEeHTaIbHBIX 3aKOHOB M
OTPAHUYEHHOCTH UCIOJb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHATH MEXaHUYECKUE TIPOIIECChl U  SBJICHHS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIHHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIBI KHHEMAaTUKH PaBHOYCKOPEHHOTO
NBIDKEHUS, TpeoOpazoBanus [amuiess Uisi CKOPOCTH M TEepeMeElIeHUs,
3akOHbl HpIOTOHA, TPUHIMI  OTHOCUTEIBLHOCTH [l 'anuies, 3aKoH
BCEMUPHOT0O TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
SHEPTUU, CBSI3b Pa0OTHl CHUIIBI C U3MEHEHHEM MEXaHWYEeCKOW HIHEpPTuH,
YCJIOBUS paBHOBECHS TBEPAOro Teia), NIpPU OSTOM HCIOJIB30BAThH
MAaTEMATUYECKOE BBIPAKEHUE 3AKOHOB, YKA3bIBATh YCIOBUS MIPUMEHUMOCTH
dbu3uYecKnX 3aKOHOB: MpeoOpazoBaHui ['amuies, BTOPOTO U TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsSI HMITyJIbCa U MEXaHUYECKOU
SHEPIruM, 3aKOHa BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBICHUS, UCIIOJIb3YSI
ocHoBHble moJoxkeHuss MKT wu 3akoHBI MOJIEKyJIsApHOW (U3UKH U
TEPMOJAMHAMHUKN (CBA3b JAaBJCHUS WJEAJbHOIO Ta3a CO CpelHel
KUHETUUYECKOW JDHEPIrHUEN TEIUIOBOTO JBWIKEHUS WM KOHIIEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEILIECTBA CO CpPEAHEH KHUHETUYECKOU
SHEPruey TEIJIOBOTO ABUKEHUS €ro YaCTHll, CBSI3b JABJICHUS UEaTbHOIO
raza ¢ KOHLEHTpPalUMEe MOJIEKYJl M €ro TeMIepaTrypol, ypaBHEHUE
MenpaeneeBa—Kianeiipona, TmepBbId 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpAHEHUsl SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ATOM HCIIOIb30BATH
MaTEMaTUYECKOE BbIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHSI IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—KnanelipoHa;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SBJICHUS, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JEKTPOJUHAMUKHU (3aKOH COXPAHECHMS
AJIEKTPUYECKOTO 3apsja, 3aKOH KynoHa, HOTEHLUATbHOCTh
AJIEKTPOCTATUYECKOTO IOJIA, NPUHIUI CYHEPHO3ULUN 3IEKTPUUECKUX
HoJiel, P ATOM yKa3bIBas yCJIOBUS NPUMEHMMOCTH 3akoHa KyiioHa, a
TaK)Xe MPAKTUYECKH BAJKHBIE COOTHOIIEHHWA: 3aKOHbI OMa Ui ydacTka
LEeNW W Ui 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH /J[xoymsa—Jlenna,
npasuiia Kupxroga, 3akonsr @apajes AJis 2JIEKTPoIIn3a);

ONHUCHIBaTh (PU3NYECKUE TPOLIECCHl U SIBICHUS, WCIOJIb3Ys BEIMYUHBI:
nepeMeNIeHNe, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBI Tell, CUJia,
MOMEHT CHJIBI, IaBJICHHE, TOTEHINATbHAS SHEPT U, KWHETUYECKasi SHEPTHs,
MEeXaHu4ecKas dHeprus, padoTa CUJIbl, HEHTPOCTPEMUTENBHOE YCKOPEHHUE,
CWJIa TSKECTH, CUJla YIPYTrOCTH, CHJIa TPEHMs, MOIIHOCTb, 3HEPIHUs
B3auMOeNCcTBUs Tena ¢ 3eMiIEN BOJIN3H €€ MOBEPXHOCTH, SHEPTUsl yIpyroi
nedopMali Npy>KUHBI, KOJUYECTBO TEIIOTHI, A0COJIOTHAS TEMIIepaTypa
Tena, paboTa B TEPMOJAMHAMHMKE, BHYTPEHHSSI SHEPIHs UACAIBHOTO
OJIHOATOMHOTO Ta3a, padoTa UACATBHOrO ra3a, OTHOCUTENbHAS BIAKHOCTb
Bo3ayxa, KIIJ] maeanbHOro TEIJIOBOTO JBUraTENs; AJIEKTPUUYECKOE IOJIE,
HaNPsHKEHHOCTD 3JIEKTPUUECKOTO TMOJIs, HANPSKEHHOCTD IOJII TOYEUHOTO
3apsAla WM 3apsHKEHHOTO 1Iapa B BaKyyMe M B AMDJIEKTPUKE, TOTEHIUA
ANEKTPOCTATUYECKOTO TOJISA, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYILAS
CWJIa, CWJIa TOKa, HamnpsyKEeHUE, MOIIHOCTh TOKA, AJIEKTpudecKkass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTHMBIEHHWE  y4yacTKa  Lenu ¢
MOCJIEIOBATEIbHBIM U MapaAJIJICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
ANEKTPUYECKOTO MOJIsl KOHAEHCATOPA;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHWd  (PUIUYECKHX  SBJICHMM:
MEXaHUYECKOE JIBIDKEHHME, TEIJIOBOE JBMKEHUE YAaCTHIl BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKeHUE, TU(PyY3us, UCIIapeHHE,
KUIIEHUE U KOHJACHCALMs, [IJIaBJI€HNE U KPUCTAIN3allKs, HAallPaBJIEHHOCTb
TeIUIoNepeaaun, JIEKTpU3aus Tell, SKBUIIOTEHIIUATbHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

MPOBOAMTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
APYTO# C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUIM, IPU ’TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (HUKCHUPOBAaTh pE3yJNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢u3nUecKuX BENIUYMH B BHUAE TpaduKoB C YUIETOM



aOCOIOTHBIX MOTPELIHOCTEN U3MEPEHUH, 1efaTh BBIBOBI 110 Pe3yIbTaTam
UCCJIEI0BAHMS;

MPOBOANTh KOCBEHHBIE H3MEPEHUs (PU3MUECKHX BEJIMYMH, MNPU HTOM
BBIOMpATh ONTHUMAJIBHBIA METOJ M3MEpPEHHs, OILICHUBATh aOCONIOTHBIE U
OTHOCHUTENBHBIE OTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJIMTH OMBITHI 110 MPOBEPKE MPEIJIOKEHHOW TUIOTE3BI: TIIaHUPOBATH
AKCIIEPUMEHT, COOMPaTh SKCIEPUMEHTAIILHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYEHHbIE pEe3yJbTaThl U JI€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUIOTE3bI;

coOJr0/1aTh MpaBuiia 6€30MacHOro TPy/a MpHU MPOBEICHUYU UCCIIEIOBAaHUN B
paMKax  y4yeOHOro  OSKCHepHUMEHTa, MpakTUKymMa W ydeOHo-
HCCIIEIOBATENIbCKON M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHMUS;

pemarh pacyETHBIE 3a4a4yd C SBHO 33JaHHOM M HESIBHO 3aJlaHHOU
(¢u3znyeckoil MOJEb0: Ha OCHOBaHMM aHAJIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mozenu, OTBedarolmed TpeOoBaHUSIM 3a/1ayd,
MPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3NUECKUX
TEOpHU MPU UCHOJIB30BAHUM MAaTEMaTUYECKUX METOJIOB PEIICHMs 3ajad,
IPOBOJUTH PACYETHI HA OCHOBAHWN MMEIOIINUXCS JAaHHBIX, aHAIU3UPOBATh
pe3yibTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IOJYYEHHBIX
pE3yIbTaTOB;

pemiaTh KayeCTBEHHBbIE 3a7aud, TpeOyrollue MPUMEHEHUs 3HAHWM H3
Pa3HBIX pa3/ieloB Kypca PU3NKH, a TAK)KE UHTETpaIlluu 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAy4YHOrO0 IHMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMIOYKY PACCy>KJICHUI C OOPOI HA U3YUYEHHbBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

UCIIOJb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB pabOThl U3MEPUTETBHBIX IPUOOPOB, TEXHUUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

NPUBOAMTH TMPHUMEPHI BKJIAJa POCCUICKUX U 3apyOeKHbIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYIKAIOIIETO
MUpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBATh U OILICHUBATh MOCIEACTBUS OBITOBOM U MPOU3BOICTBEHHOM
NEeSTEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MUECKHMMHU TMIPOLECcCaMu, C
MO3UIIMI IKOJIOTHUECKON 0€301MacHOCTH, IPEACTABICHUM O pallMOHATILHOM
MIPUPOJOINOIb30BAHUH, a TAKKE Pa3yMHOM HMCIOJIb30BAaHUMU JOCTHKEHUN
HAayKd W TEXHOJOTWWA [UIsl JAJBHEWINEro pPa3BUTHUS YEJIOBEYECKOTO
00I11eCTBa;



MPUMEHSTh Pa3UYHbIE CHOCOOBI paboThl ¢ MHpopManueil GU3NIECKOro
COJEp)KaHUsl C MHCIOJIb30BAaHHMEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTMM, IIPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTMM JJI1 TIOUCKA, NepepabOTKU U NPEIbSABICHHUS Yy4eOHOW WU
HAYYHO-TIOMYJISIPHON MH(POPMAINH, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uH(pOpMallMK, TOJYYCHHOM U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UPOBaTh  NOJAy4YyaeMyr0  HMHQPOpMAlUI0O U  OLEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCSA 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMALINH;

MPOSIBIISITH OpraHU3aIMOHHBIC U MO03HABATEJIbHBIC YMEHHUS
CaMOCTOSTENIbHOTO MPUOOPETEHNS HOBBIX 3HAHUH B ITPOLIECCE BBHIOTHEHUS
MIPOEKTHBIX U YU4EOHO-UCCIEA0BATEIBCKUX PadOT;

paboTaTth B TIpYIIE C MCHOJHEHUEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IJIaHUPOBATH pa0OTY IPYMIIbl, PALMOHAIBHO PACIIPEAEIIATh ACSITENBHOCTD B
HECTaHJAPTHBIX CUTYallMAX, aJCKBATHO OIICHMBATH BKJIAJ KaXXIOTO W3
YYaCTHUKOB TPYIIIIBI B PEHICHUE pacCMAaTPUBAEMON TPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaymiel npoeCCHOHAIbHON AEATEIbHOCTHU 110
CIEUHUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HUIISL.

K xonity oOyuenus B 11 knacce npeqMeTHbIC Pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHU:

OHUMATh POJIb PU3UKU B SIKOHOMUYECKOM, TEXHOJIOTUUECKON, COLTMAIIbHOM
U DTUYECKON cdepax NesaTeTbHOCTH YeJIOBEKa, POJib U MECTO (DU3UKH B
COBPEMEHHOW HAy4YHOW KapTUHE MUPA, POJIb ACTPOHOMHH B MPAKTUYECKOU
NEeATEIBbHOCTH YeJIOBEKAa U JalbHEHIIEeM HayYHO- TEXHUYECKOM Pa3BUTHH,
3HAUCHHUE OMHCATEIIbHOW, CHCTEeMAaTH3UPYIOIIeH, OOBACHUTETHLHON U
MPOTHOCTUYECKOW (YHKIUNA (U3MUECKOW TEOPUU — DIIEKTPOAMHAMUKH,
CHEHAIbHOM TEOpUM OTHOCUTEIbHOCTH, KBAaHTOBOW (PU3MKH, pPOIb
¢usnueckoil Teopur B (HOPMHUPOBAHUM MPEACTABICHUA O (PU3NUECKON
KapTUHE MHpa, MECTO (U3MUECKOW KapTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEACTABICHUN O IPUPOJE;
pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJiee (U3NYECKUX TeJl U ITPOLIECCOB
(ssB7IEHUI): OMHOPOJHOE ANEKTPUUECKOE M OJIHOPOJHOE MArHUTHOE MOJIS,
rapMOHUYECKHE KOJIeOaHMsl, MaTEeMaTUYECKUW MAasTHUK, WACAIbHBIN
PY>KUHHBINA MasITHUK, rapMOHUYECKUE BOJIHBI, ujeanbHbINA
KoJieObaTeNbHbIN KOHTYD, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO sijipa 1
KBaHTOBOM MOJIC/IU CBETA;

pazinyath yCJIOBHUSL (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XxapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHATM3UPOBATh U OOBSCHATH JJIEKTPOMArHUTHBIC TPOIECCH U SIBJICHUS,
UCIIOJb3Ys. OCHOBHBIE TIOJOKEHUS M 3aKOHBI DJIEKTPOJAMHAMUKH U
CHEeIUaIbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUS
ANEKTPUYECKOTO 3apsiaa, cuina Awmmnepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAyKumM, npaswio Jlenna, cB3p  J/IC
CaMOMHJIYKIIMH B 3JIEMEHTE SJICKTPUUECKOM 1IETH CO CKOPOCTHIO U3MEHEHUS
CUJIBl TOKA, IIOCTYJAaThl CHENUAJIbHOM TEOPUU OTHOCUTEIBHOCTU
OWHIITENHHA);

aHaJM3UPOBATh U OOBACHATH KBAHTOBBIE MIPOIIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUsI ~ KBaHTOBOM  (usuku  (ypaBHeHHME  DWHINTEWHA I
doTorddexra, mepBIi 1 BTOPOH MOCTYNaThl bopa, MpUHIIAIT COOTHOIICHHMSI
HeomnpenenéHHocTe [elizeHOepra, 3aKOHBI COXPAaHEHHs 3apsSOBOTO U
MacCOBOTO YHCEN U SHEPTUU B SIACPHBIX PEAKIUAX, 3AaKOH PaIUOAKTUBHOIO
pacraja);

OMUCKHIBATh (PUBMUECKUE MPOIECCHl U SIBJICHUS, HCIOJb3Ys BEIUMYHUHBI:
HanpsHKEHHOCTD AJIEKTPUUYECKOTO TOJISI, TOTEHIUAT AJIEKTPOCTATUHYECKOTO
NoJIsl, Pa3HOCTh IOTEHUUAJIOB, DJICKTPOJBWXKYILAS CUJA, HMHIYKIUSA
MAarHuTHOTO TOJSl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCT,
ANEKTPOABMIKYIIAS CHUJa CAMOMHIYKIIMM, SHEPTUs MArHUTHOTO TOJIA
MIPOBOJAHUKA C TOKOM, PEIIITUBUCTCKUN UMITYJIbC, TTOJTHASI SHEPT s, SHEPTUS
MIOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
Y 3aps] sIpa, SHEPTHS CBS3U A1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (PUBMYUECKUX  SIBICHHM:
AIIEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUHIYKIIUSI, pE30HAaHC, UHTEephepeHITus
BOJIH, Judpakius, JIUCIEepCHsi, TIOJIHOC BHYTPEHHEE OTPAKECHHUE,
doTosnexTpuueckuit 3pdekt (hotodrpdexr), anvda- u Oera-pacnaas!l saep,
ramMmma-u3nydeHue siaep, Gu3nuecKue MPUHIUIBI CIIEKTPAILHOTO aHau3a U
paboTHI J1azepa;

OTPENEIISATh HAMPABJICHUE WHAYKIMA MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CWJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH M300paKEeHHE, CO3/IaBaEMOE MJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MIPUMEHSATh OCHOBOIIOJArarolie ACTPOHOMUYECKUE TOHSTHUSI, TEOPUU U
3aKOHBI IS aHalim3a W OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3/1aX, B 3BE3NHBIX CUCTEMAX, B MEKIAUIAKTUYECKOU
cpene; ABKESHHSI HEOSCHBIX Tell, DBOIIONNH 3BE3/] U BeeneHHoM;
MPOBOJIUTh HMCCJICIOBAHNWE 3aBUCHUMOCTEH (U3MYECKUX BEIUYUH C
HCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCUPOBATh PE3yJbTAaThl TOJYYEHHOW 3aBUCHMOCTHU



¢usznyeckux BENMYUH B BHJE TIpadukoB C Yy4ETOM aOCOTIOTHBIX
HOTPEIIHOCTE  M3MEPEHUH, JenaTh  BBIBOJABl IO  pe3yjbTaTaMm
UCCIIEI0BaHMS,

MPOBOANTH KOCBEHHBIE H3MEPEHHUS (PU3UUECKUX BEIUYMH, TPHU STOM
BBIOMpATh ONTHUMAJIBHBIA METOJ| W3MEpPEHUs, OICHUBATh a0COIIOTHBIC U
OTHOCHTEJIbHBIE TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJIUTH OMBITHI 110 MPOBEPKE MPEI0KEHHON TMIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIy4YE€HHBIE PE3yNbTaThl U JENIaTh BBIBOJ O CTaTyce MPEAOKEHHOM
TUIIOTE3BL;

OTKCHIBATh METO/IbI MOJTyYEHHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHU,
co0IroAaTh MpaBuia 6€30MacHOTo Tpy/a MPH MPOBEICHUH UCCIICIOBAHUNA B
paMKax  y4yeOHOro  SKCHEpHUMEHTa, MpakTUKymMa U  y4deOHo-
HCCIIEIOBATENIbCKON M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
MU3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBaHMUS;

pemath pacy€THbIE 3aJa4d C SIBHO 3aJaHHOM M HESBHO 3a/laHHOU
(¢u3znyeckol MOZENbI0: HAa OCHOBAHMM aHajiM3a YCJIOBHS BBIOUpPATH
¢usznyeckue MoOJeNnd, OTBEYArOIIMe TPeOOBAHMSIM 3aladyd, MPUMEHATH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3NYECKUX TEOPU
OpU MHCIOJNB30BAaHMM MaTEeMaTHMYECKUX METOJOB pELIECHUs 3ajad,
IPOBOJUTH PACUEThl HA OCHOBAaHMM MMEIOIIMXCS TaHHBIX, AHAJU3UPOBATh
pE3yNbTaThl U KOPPEKTHPOBATH METOIBI PEIICHUS C YUETOM MOTYYCHHBIX
PE3yJIbTATOB;

pemarh KayecTBEHHBIC 3aj7aud, TpeOyIolne NpPUMEHEHHUs 3HAaHUN U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe MHTErpalluy 3HAaHUHM U3 ApYyrux
OPEIMETOB €CTECTBEHHO-HAyYHOTO LMKJA: BBICTpauBaTh JIOTUYECKYIO
[EMOYKY pacCykKJIeHUI C OMOpPOil Ha U3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3MYECcKue SIBICHUS;

UCIIOJb30BaTh TEOPETUYECKHE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PaObO0Thl U3MEPUTEIBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTMYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCUMCKUX U 3apyOeXHBbIX YUYEHBIX-
(GU3NKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIICHUBATH MOCJEACTBUS OBITOBOIM M MPOU3BOICTBEHHON
JCSTEIbHOCTH 4YeNIOBEKa, CBSA3aHHON ¢ (pU3MUecCKHMMH MpoleccaMu, C
MO3UINI KOJIOTHYECKON 0€30MaCHOCTH, PEICTABICHUN O palliOHAIEHOM
MPUPOJIONIOIB30BaHUH, & TAK)KE€ PAa3yMHOM HCIOJIb30BAaHUU JOCTHKECHHIMA



HAyKd M TEXHOJOTMH JUIs JalbHEHIIEr0 pa3BUTHS UYETOBEUYECKOTO
00I11IeCTBA;

NPUMEHSTh pa3IUYHble COcOoObl paboThl ¢ MH(OpMAaIe (PU3UIECKOTO
COJIEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  MH(POPMAIIMOHHBIX
TEXHOJIOTHH, MPU 3TOM HUCMOJb30BATh COBPEMEHHBbIE HMH(OPMALMOHHBIC
TEXHOJIOTUM JJIsi TIOHCKa, MepepadOTKU U TPEABABICHUS Y4YEOHOU W
HAYYHO-TIOMYJISIpHOM MHPOPMALIUH, CTPYKTYPHUPOBAHUSA M WHTEPIPETAIU
uH(pOpMaIlMK, TMOJYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATh  MOJIy4YaeMyr0  HMHPOpMAIMI0O W  OICHMBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHalM3a KCTOYHUKA HH(popMaImy;

MPOSIBIISITH OpraHU3alMOHHbBIC u MO3HABATEJIbHBIC YMEHUS
CaMOCTOSITENIbHOTO MPUOOPETEHUSI HOBBIX 3HAHUH B MPOIIECCE BHITTOJTHEHUS
MPOEKTHBIX U Y4EOHO-HCCIEA0BATEIbCKUX PaboOT;

paboTaTh B TpyHNE C MCIOJIHEHHWEM pa3JIMYHBIX COLMAJIBHBIX pPOJEH,
IUITAaHUPOBATh PabOTy TPYMIIbI, PALIMOHATIBHO PACIPEAEIATh 1EATEIbHOCTh
B HECTaHJAPTHBIX CHUTYyAaIMsX, aJeKBAaTHO OIICHWBATH BKJIAJ Ka)XJOrO U3
YY4aCTHUKOB TPYTIIBI B PEHICHUE PACCMaTPUBAEMO MTPOOIEMBI;

HPOSIBISATH MOTUBALMIO K Oyaymield npodecCUOHaIbHON AEATEIbHOCTHU 110
CHELUATBHOCTIM (PU3UKO-TEXHUUECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJTIACC
KoauuecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoasublie | IIpakTnuyeckue
n/n NporpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl

Pa3znen 1. HAYYHBIM METO/] TIO3HAHUS ITPUPO/1bI
11 Hay4HbIii MEeTO/] TO3HAHUSI IPUPO/IBI 6 0 0 yaklass.ru

Htoro no pazneny 6

Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1 1 Yaklass.ru
2.2 JuHaMuka 10 1 1 Yaklass.ru
2.3 CraTuka TBEpIOTO TeEja 5 1 1 Yaklass.ru
24 3aKOHBI COXpAaHEHUS B MEXaHHKE 10 1 1 Yaklass.ru

Hroro o paznemy 35

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETHIECKOH TEOpUH 15 1 Yaklass.ru
3.2 Tepmoanaamuka. TerioBbIe MaIIAHBI 20 1 Yaklass.ru
33 ArperartHbie COCTOsIHUS BenecTBa. Da3oBbie 14 1 0 vaklass.ru

MePEXO/IbI

Hroro o pasneny 49

Paznen 4. JIEKTPOAUHAMUKA
41 DNEeKTpUIEcKoe ToIe 24 1 Yaklass.ru
4.2 [TocTOSIHHBIIH STIEKTPUUECKUN TOK 24 1 Yaklass.ru




4.3 Toku B pa3innuHbIX cpeiax 6 1 Yaklass.ru
Wroro no pazneny 54
Paznen 5. PU3UUYECKHAMN TPAKTUKYM

51 dus3nuecKuil MPakTUKyM 16 16 Yaklass.ru
Hroro no pasneny 16
PesepBHOE BpeMst 10 Yaklass.ru
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 25




11 KJIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/ieioB U TeM uugpoBbie
Ne o/n P Konrpoannsie | IlpakTndeckue (mupp )
NPOrpaMMBbI Bcero o0pa3oBaTe/ibHbIe
padoTbI padoTbI
pecypchl
Paznen 1. 9JIEKTPOAUHAMMUKA
11 MarnuTHO€ 1oJe 14 Yaklass.ru
1.2 DNeKTpOMarHuTHas WHITYKIHS 13 Yaklass.ru
Htoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4ecKue KojaeOaHust 10 Yaklass.ru
2.2 DNeKTpOMarHUTHBIE KOJICOaHUsI 15 Yaklass.ru
23 MexaHHYeCKHE U DICKTPOMATHUTHBIC 10 1 1 vaklass.ru
BOJIHBI
2.4 OrnTrka 25 1 0 Yaklass.ru
Hroro no paznemy 60
Pa3znen 3. OCHOBBI CIEIIMAJIbHON TEOPUY OTHOCHUTEJILHOCTH
3.1 OcuoBer CTO 5 1 0
Utoro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckysipHO-BOJTHOBO# Ayain3M 15 0 Yaklass.ru
4.2 du3uka aroma 5 0 Yaklass.ru
43 ®du3nKa aTOMHOTO sIpa M 3JIEMEHTAPHBIX 5 1 0 Vaklass.ru

YAaCTHII




Hroro no pazneny

25

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3NKU

51 DNEeMEHTHI aCTPOHOMUU M aCTPOPUIUKU 12 1 0 Yaklass.ru
Wroro no pazneny 12
Paznen 6. PU3HUYECKHAMN TIPAKTUKYM
6.1 duznYecKuil MPaKTHKyM 16 0 16 Yaklass.ru
Htoro no pazneny 16
Paznen 7. OBOBIHAIOIIEE IOBTOPEHUE
Cucremaruzanusa 1 0000IIeHNE
71 MIPEIMETHOTO CO,Z[ep)KaHI/IfI U OIbITa 15 0 0 vaklass.ru
NeSITebHOCTH, TPHUOOPETEHHOTO MPH
n3ydeHuu kypca ¢pusuxu 10 — 11 xnaccos
Hroro no paznemy 15
PesepBHOE Bpemst 10 0 0 Yaklass.ru
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 11 21







