MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOU o0O0Opa3oBaTeibHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
MPOTrPaMMBl.

[Iporpamma no ¢usuke onpenensieT o0s3aTenbHOE IPEIMETHOE COACPIKAHNUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEI0BATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JIOTUKKM y4eOHOro Tmpollecca, BO3PACTHBIX  OCOOCHHOCTEH  OOyYaromuxcs.
[Iporpamma mno ¢Qusuke ma€r mOpeacTaBiIeHUE O LENAX, COJAEpKaHUH, OOLen
CTpaTeru OOy4YeHHs, BOCIUTAHUS U Pa3BUTUsA OOYYAIOIIMXCS CpEICTBAMU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJI€HHOM YpOBHE.

N3yyenue kypca ¢Gu3ukd yriayOia€HHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/la4yd MPOPECCUOHAIBHON OpPUEHTAIIMHU, HAIIPABJICHO HA CO3/AHHME YCIOBUU IS
MIPOSIBJICHHSI CBOWX HMHTEIICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH KayKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI Ui MPOJOJKEHHs 0o0pa3oBaHUs B
opraHu3anusx NnpodecCHOHATLHOTO 00pa3oBaHus MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme 1o Qusnke ONpenensroTCs IUIAHUPYEMbIE PE3YJIbTaThl
OCBOECHUS Kypca (PU3MKHU Ha YPOBHE CPEIHET0 OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeJMETHbIe, TpenMeTHbie (Ha  yrayonénHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOWM JJiIsi pa3pabOTKM TpeOOBaHUN K JIMYHOCTHBIM,
METaNpeAMETHBIM M MPEAMETHBIM pe3yJbTaTaM OOYYarOIINXCS, OCBOMBIIHX
nporpamMMmy 1o (uU3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHus Ha
yTIIyOJIEHHOM YPOBHE, SIBJISICTCSI CUCTEMHO-IEATEIbHOCTHBINA MOXO/I.

[Iporpamma o Qpu3MKe BKIIOYALT:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (QU3MKH Ha yriayOJa&éHHOM
YPOBHE, B TOM YHUCJI€ MPEAMETHBIE pe3yJIbTAaThI 110 T0J1aM O0y4YECHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PAO0OYHX MPOTPamMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEOCTaBIsCT BO3MOKHOCTH ISl pealiu3alldd  Pa3JIMUHBIX  METOAMYECKUX
MOAXOJ0B K TMpernojaBaHuio (PU3MKU Ha YTIyOJIEHHOM YpOBHE IMpPH YCIOBUU
coxpaHeHus 00s13aTEIHPHOM YaCTH COJIEP KaHus Kypca.



dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOI0 MPEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. LIKoapHbIN Kypc GU3HKK — cUCTEMOOOpa3yIoIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeInIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TOJIYYCHHS] HOBBIX MaTepuajioB C 3aJaHHBIMU cBoWcTBamu. M3yuenue
¢u3MKNM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHUN NMPUMEHSATh HAYUHBIN
METO/]I IO3HAHUSI NP BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHNM.

B ocHOBY Kypca (u3UKN Ha ypOBHE CPETHETO O0IIEro 00pa30BaHus MOJI0KEH
psi uaei, KOTOpble MOKHO pacCMaTPHUBATh KaK MPUHIHUIIBL €T0 TOCTPOCHMS.

Hoea uenocmnocmu. B COOTBETCTBHHM C HEU KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lesioB (DU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUHEH BOKPYr (Qu3nyeckux Teopud. Beaymum B Kypce ABIsIeTCS
dbopMupoOBaHrE TPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE H
oJIE.

Hoea cymanumapuzayuu. EE peanuzainys npeanosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMana (U3MUECKON HAayKH, OCMBICIICHHUE CBSI3M Pa3BUTHUS
¢u3uKkM ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU ITpOOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoiEHHOTO YpOBHS
IpenoiaraeT 3HaKOMCTBO € IIUPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTHYECKHUX
IIPUJIOKEHUM W3YyYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHUKHW M TEXHOJIOTUH, a TaKke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THX
NPUHLIKAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mporecca. s yriyOnéHHOTO
YPOBHSI — 93TO CHCTEMa CaMOCTOSITEIbHOTO YYEHHYECKOTO HSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYCHUYECKHE ONBITHl TMPU HM3YYCHHH HOBOTO
Martepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3auuMud (GU3MYECKOro TMpakTukyma. B mepBom ciydae
MPaKTUKyM MpoBoAUTCs b0 B KoHie 10 u 11 kimaccoB, 1ub0 mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpaTOPHBIX paboOT, KOTOpHIE
MPOBOJSATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon padotamu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B mporpamme 1o (QusMke cHUCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlicHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKHU JJI1 3TUX BHUJIOB YUCHUYECKUX MPAKTUUYCCKUX PAOOT OCYHIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[lpm sTomM oOecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMHU TPOBOAUTH MPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCICIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIENSETCA PEHICHUI0 PacUYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM Ay pacy€THBIX 3a/ay NPUOPUTETOM SIBIIIOTCS 3aJa4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOW (DU3UUYECKON MOJEIbIO, TTO3BOJISIONINE MPUMEHSIThH
W3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3ienioB. [[s KayecTBEHHBIX 3aj1ay
MPUOPUTETOM SABJISIFOTCS 3aJaHusi Ha OOBSICHEHHE/NpeICcKa3aHue MPOTEeKaHUs
(bu3nYecKuX SBJECHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOOpa
(bu3nYeCcKoi MOJIENHU ISl CUTyalliy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIIEUeHHIO0 Y4eOHOTO IpoIiecca Kypc (PU3MKH YIIIyOJEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHOro kabuHera. B kabuHere (U3MKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMMme 1o
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX paboOT M paboT MpakTHKyma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCTpauoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUYUBAET TOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1o (U3HKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICIOBAHMUSI  M3yYaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlaGopatopHoe 00OpyJI0OBaHHE [JIsi YYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeUrMBaeTCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKne KOMIUICKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH TICJISIMHU H3y4CHUS (PU3UKH B 00IIIEM 00pa30BAHUH SIBIISIFOTCS

dbopMHpOBaHUE WHTEpPECa M CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
VU3YyYECHUIO TPUPOJABI, PA3BUTHE UX HUHTEIUIEKTYaJbHBIX H  TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
HCCIIEIOBATENIECKOTO OTHOIIEHUS K OKPYKAIOIINM SIBJICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3ybTaTa M3yUYCHUS OCHOB
CTpOEHUS MaTepuu U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIB30BAHUEM (PU3UUECKUX
3HAHWM ¥ Hay4YHBIX JOKA3aTEJIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3KMKU ISl Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM;

pa3BUTHE IIPECTaBICHUN 0 BO3MOXHBIX cdepax Oymyiein
poecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JaabHeWIleMy 0OyUYeHHIO B 3TOM HAMpPaBJICHUU.

JlocTuxeHre 3TUX lLeleld 00ecreunBacTCsl pelieHueM CIEIYIOMUX 3a1a4d B
mpoliecce u3ydeHus Kypca GU3NKu Ha yPOBHE CPEHETO 00IIero o0pa3oBaHuUs:

pUOOpETEeHNE CUCTEMbI 3HAaHUN 00 00IKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPUSX, BKJIOYAasi  MEXAaHUKY, MOJIEKYJISIPHYIO busuKy,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHY;

dbopMUpOBaHUE YMEHUNU TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bu3nYecKuX SBICHUN B MPUPOJE W JUISI NPUHITHS TPAKTUYECKUX DPEIICHU B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIOCOOOB PpEIICHUS pPa3IMYHbIX 3a7ad C SIBHO 3aJIaHHOM
dbu3nyecKo MOJIEIbI0, 3aJay, MOAPA3yMEBAIOIIUX CAMOCTOSITEILHOE CO3aHue
dbu3nyecKkoil MOJENM, aJIeKBaTHOW YCIOBUSIM 3a/Jlaud, B TOM YHCJE 3ajad
VHXEHEPHOI'0 XapaKTepa;

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJOTMYECKUX MPOIECCOB, MX BIUSIHUS HA OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJAaMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W TPOBEICHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHaIM3a W HUHTEpHpeTanuu  WHGOpMAIH,
ONPEAEIEHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM IS PA3BUTUS YMEHUW NPOECKTHO-UCCIIEA0BATENBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsI BBIOMpaeTcs OOYyYaIOUIUMUCS, TUIAHUPYIOUUMHU TMPOJOKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha usyuenne pusuxu (yrinyOna€HHBIH YpOBEHB) HA YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢uU3MKE MepedeHb JabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUUTENb JElaeT BBIOOP
poBeNeHUsT J1adOpaTOpHBIX pPabOT U OMBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAas Hayka o npupojae. HayuHslil MeTo/1 o3HaHUs U
METO/IbI UCCIIE0BaHUS (PUZNUECKUX SIBIICHUM.

OKCIIEpUMEHT W TeOopusi B Ipollecce Mo3HaHusi nmpuponbl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (QHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHmid  QU3WYECKUX  BenwuuH  (abcomroTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPAOE TENO, WAcalbHAs >KUAKOCTb, HACANBHBIN Ta3, TOYECUHBIH
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Dusnueckas
TEOpHs.

Pons m mecto ¢u3uku B (GOPMHPOBAHUMA COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

Yuenuueckuii s3xcnepumenm, navopamopnuvie padomul, nPAKMUKYM.

N3mepenue cuibl TOKa W HANPSOKCHUS B IEMU TMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U MU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKoMCTBO C HH(ppoBo naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYUH TP MIOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMXKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrtema oTcUéTa.

[Tpsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemernienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBobOogHOe mMmaneHue. YCKOpeHHe CBOOOAHOTO majacHusA. J[BrmkeHHe Tena,
OpOIIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBosmHenHoe  nBWKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOpareHus.
[lenTpocTpeMuTenbHOE (HOpMaIbHOE), KacaTeIbHOE (TAaHM€HIIMAIIBHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHaApsAOB, LEMHbIE, IIecTepEHYATble W PEMEHHBIE MEpeaayu,
CKOpPOCTHBIE JIN(PTHI.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, WIUIOCTPAUs KMHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

Crioco0bI uccIeI0BaHMsl IBUKEHUIA.

MtrocTpanys npeaenbHOro Nepexoia i N3MEpPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pe:KEHHOM IPOCTPAHCTBE.

HaGnronenue aABuKeHUS Tena, OpPOMIEHHOIO IMMOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampasneHnue ckopocTy Ipy IBUKEHHUH 10 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPUM, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomuol, nPAKMUKyM.

M3yyeHne HEepaBHOMEPHOTO JBHXKCHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

W3mepeHne yCKOpEeHHs MPU MPSAMOIMHEHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCHMMOCTH IIyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM
JBHYKEHUU.

WU3mepenre  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIO0BaHO
UCIIOJIb30BaHre IU(PPOBOIL TabopaTOpUN ).

N3yuenne naBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPONOPLUMOHAIBHON 3aBUCHMOCTH MEXKIY JalTbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOMW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuofa oOpallleHuss KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl oTcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETIEHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpuHIun cynepno3uunu Cul.

Bropoi 3axkon HeroTOHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOIHOTO MaJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpauueckod MMpPOThL. JIBHXKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKECHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONPOTUBICHUSA IPU ABUKEHUU TEla B
KAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKECHHS.

Jasnenue. 'mapocratnyeckoe aasienue. Cuia Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue nBuKeHUs! Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTEIBHOCTH.

Kauenne AByX HWIMHAPOB WM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHeHHE  pPaBHOAECHCTBYIONIIEH  MOPWIOKEHHBIX K Tely CWI €
IIPOU3BEACHUEM MACCHI T€JIa HAa €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TE.

N3mepenue mace 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npyu yCKOpEHHOM NOABEME U ITAJICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJI TIPH JBM)KCHHH OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU JBHKEHHS Opycka IO
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYKHHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

N3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrxeHHUs] Opycka MO HAKIOHHOM IUIOCKOCTU € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalIaTeIbHOE IBUKECHHE
TBEPAOro Teiaa. MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHus. Ilinedo cuibl.
CnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHILITEWH,
CTPOUTEINIbHBIN KpPaH, pelIETUYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, navopamopnuie padomul, npaKmuKym.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne yCTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonsl coxpanenusn 6 mexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMBbI MaTepuaIbHbIX TOUEK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

WMiynbC cUiTbl 1 ©I3MEHEHUE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umiynbca mMarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
npecTaBieHue padoThl CHIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHIMaNIbHBIE W HENOTEHUMAJIbHbIE CHWIBL. lloTeHnmanpHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManbHAsS
DHEPrusl Teja B OJHOPOJHOM IpaBUTAUMOHHOM moje. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUM CUCTEMBI T€J. 3AKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM JKHIKOCTH Kak CIEICTBHUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKCHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UTypHOE KaTaHUE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

M3mepeHne MOLIHOCTU CUJIBI.

M3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpamieHus] KMHETHYECKOM WM TMOTEHIHAIBHOW SHEPrUd IpH
JEWCTBUY HA TEJIO CWIIBI TSYKECTH W CHIIBI YIIPYTOCTH.

CoxpaHeHue 3HEpTruy Npu CBOOOJIHOM Ma/ICHUU.

Yuenuueckuii akcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepenne uMiyJibca Teia o TOpMO3HOMY IIYTH.

W3mepeHne Cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HcenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

W3mepeHrne KHHETUYECKOM YJHEPTHUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTOU CHJIBI
TPEHUS.

Omnpenenenve paOOThl CHIIBI TPEHUS NPU JIBWKEHUM Teja MO HAKJIOHHOMN
IIJIOCKOCTH.

Paznen 3. Mogekyisipaasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TOJIOKEHUSI MOJIEKYJsIpHO-KUHEeTHUeckol Teopun (MKT), wux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBIKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUJKOCTEW M TBEPIBIX Tel M OOBICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KomnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
rasza IBHXKYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOGcomoTHAs
tTemriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C TOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBJI€HHEM U  CPEeIHEH KHUHETUYECKOW  JHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJEaJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW dHEPTUE MOCTYyNaTEIbHOIO TEIIOBOIO IBUKEHUS €€ YaCTHIL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOILECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaJoB.

Jemoncmpayuu.

Mopenu nBUKEeHNs 4acTUI] BELIECTBA.

Mopens OpOyHOBCKOT'O ABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOr0 OpOYHOBCKOTO JIBUKECHHUSL.

Judbdy3us sKkuIKOCTEH.

Mogens onsita IlTepHa.

[IpuTsKeHUE MOJIEKYIL.

Mopenu KpuCTamIn4ecKnX pemETOK.

Habmroienue 1 ucciaenoBaHue U30MpoLeccoB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

HccnemoBanne 1mponecca YCTAHOBJIEHHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHne WH30TEpPMUYECKOro Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCJIOBUW JJIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYCHHSI BEJMYMWH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



Hynesoe Hawano TepmoauHamuku. (CaMONpoOHM3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CHCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMHIL:
ypaBHeHHEe MenaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH J3HEPTUH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH SHEPIrUr OJHOATOMHOIO HJI€AJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUUECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Boruncienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0 — M3MEHEHUs ~ BHYTPEHHEW  3HEpPruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss paborel.  KoHBekuws,
TEIJIONPOBOAHOCTD, U3ITy4YECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tenma. YAelbHas W MOJISIpHasd
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Mariepa. YaenpHas TEIUIOTAa CTrOpaHus
ToruBa. Pacu€r kommuecTBa TemIOTHI mNpu Temionepenaye. I[lonsrtue o0
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHsss »Heprus. KommuecTtBo
TEIUIOTBI W paboTa Kak MEpbl  HU3MEHCHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

Btopoii 3akoH TEpMOJMHAMUKH i1 PABHOBECHBIX IPOLECCOB: Yepe3
33JJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKON CHCTEMBI IPOXOIUT
eIMHCTBEHHAs aauadbara. AOCOIIOTHAs TeMIepaTypa.

BTtopoii 3aKkOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MTPOIIECCOB.

[TpuHume! necTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3nauenue KIIJI. ki Kapho.

DKOJOTUYECKUE ACTIEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTuuecKoM pacIIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anquabaTHOrO Mpolecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHACHcamus. VcmapeHue W KWIMECHHWE. Y eibHAS
TEIJI0Ta MapooOpa3oBaHUS.

HacelllleHHBIE ¥ HEHAChIIEHHbIE Mapbl. KayecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH W JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhI, KX HE3aBUCUMOCTh
OT 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tesna. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpucramm3anus. YJIEIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

Hedopmaru TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmaimii.

TemnoBoe pacmmpeHue KXUAKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacuimpeHrue. AHrapMOHU3M TEIJIOBBIX KOJIE€OAHUIM YacCTHUIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpPEeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEeprun B (PazoBbIX MMEPEX0IaxX.

VYpaBHEHUE TEIJIOBOTO OajaHca.

[loBepxHocTHOE HaTskeHHE. Koa(DPUIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanumisipasie siBieHus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITHI C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.



KanwinspHsle ABIEeHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne abCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MAacChl MapoB B
IIOMEILECHUH.

N3mepenne ko3 duienTa noBepXHOCTHOTO HATAKECHHUS.

N3mepenue monynst FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3uHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiekTpoauHaMuKaA.

Tema 1. Inexmpuueckoe nosne.

OnekTpu3anms Tel U €€ MPOSABICHMS. JJNEKTpUUYECKMU 3apan. /IBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHUKM, IHAIEKTPUKA W TOJYIPOBOIHUKH.
DOneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUs DIIEKTPUYECKOIrO
3apsna.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsaabl. 3akoH Kymnona.

DIIeKTpUYECKOE 1oe. Ero AeicTBUE HA IIEKTPUUECKUE 3apsIbl.

Hanpsok€éaHocTh  anekTpuydeckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH JIEKTPUIECKOT0 T0JIs1. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMAN 3MEKTPOCTATUYECKOTO NO0JIA. CBA3b HANPSKEHHOCTH TOJI U PA3HOCTH
NOTEHIMAIOB JIJISl  JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY AJIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo o0béMy 1mapa. Ilome paBHOMEpPHO 3apsiKEHHOU
OecKkOHEUHOW TUTOCKOCTU. KapTuHBI JIUMHWN HANpsHKEHHOCTH OJTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoOeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOH/JICHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyecknue yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Hemoncmpauyuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Baun ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIs 3apKEHHOT0 KOHJICHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii akcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cuil B3aUMOJEHCTBUS 3apSKEHHBIX TEI.

HaOmronenue npeBparieHys HEpruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
M3JIy4YCHUSI CBETOIUO/A.

N3ydyeHne npoTekaHus TOKa B LEINN, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH IIOTEHIINAJIOB (HampsHKEHMS ) pu
MOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanne pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuill mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hampskenue U u DJ1C &.

3akod OMa U1 ydacTKa [EMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro JUIMHBI M IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MapAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon J[xxoyms—JIeHna.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauyuu.

N3mepeHre CUilbl TOKa U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS NI PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COIIPOTUBJIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsmoe uzmepenue I/]C. KopoTkoe 3amMbIikaHuE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHMUSL.

CrnocoObl coelMHEeHHUs UICTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanre CMENIaHHOTO COIMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOoro COMPOTURIICHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSKEHUS ISl JIAMIIBI
HaKaJIMBaHMUSL.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnepoBanue 3aBucumoctd IJ{C raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IICIH.

HccnenoBanre 3aBUCMMOCTH T0JIE3HOM MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCThH COINPOTUBICHUS] METAIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJMUTAX. DJIEKTPOJUTHYECKAs TUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyecknue yCTpOWCTBAa M NPAKTHUECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITyuyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJNIOB Y TOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, nPAKMUKYM.

HaGmronenue anextpoimsza.

M3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  COIPOTHBIICHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsiTHe BOJBT-aMIIEPHON XaPAKTEPUCTUKU THOJA.

Pu3nvecKuil MPaKTUKYM.

Crioco0b! n3MepeHust PU3NYECKUX BETUUYHMH C UCIOJIb30BAaHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE M OTHOCUTEJbHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeaeHrEe KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEIJIOKEHHBIX THUMoTe3 (BbIOOp W3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, CE6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBJICHHWE, Hay4yHbId (akT, rumoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIus,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTopel 1 X MPOEKIIMHU HA OCU KOOPJIUHAT, CIIOKEHNE BEKTOPOB.

buonocusa: mexanuueckoe IBWKEHHUE B *KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl,
yTHIM3alus OHWOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE Y KaIMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AIEKTPUYECKHUE SBJICHUS B )KUBOU IPUPOJIE.

Xumua: IHUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYI,
MOJIb BEILECTBA, MOJISIpHAsg Macca, II0Jy4YeHHME HAHOMATEpHUANIOB, TEIUIOBLIC
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH U Ta30B, )KUAKAE KPUCTAJUIbI, DIEKTPUYECKUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTUYECKAs AUCCOUHALMS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABW)KEHUN C HCIIOJIb30BAaHHMEM MEXaHU3MOB,
y4€T CYXOrO MW IKUIAKOTO TPEHHS B TEXHUKE, CTATUUYECKUE KOHCTPYKIHH
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, ObITOBON XOJIOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUATIOB, B TOM YMCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3zopaspsyIHbIE JTAMIIbL, TOJTYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KUIACC

Paznen 4. JiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3auMopnelcTBUE TIOCTOSAHHBIX MATrHUTOB UM TMPOBOJAHUKOB C  TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHH4ecKrue YCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHECHUE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.

Jemoncmpayuu.

Kaptuna  7OuHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO  H
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nMHUI MarHUTHOW MHIYKIIMU TTOJIS JJIMHHOTO IIPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBMKeHUs My4yKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT NENCTBUS AIEKTPOU3MEPUTEIBLHOTO npubdopa
MarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMArHETHKOB.

HccnenoBanne AeCTBUS OCTOSIHHOTO MAarHUTAa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMY HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomaznumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKkTOpa MarHUTHOU
uaaykuun. OJIC wHAYKIMU. 3aKOH BJIEKTPOMArHWTHOM uHaykuuu Papanes.
Buxpesoe anektprnueckoe nosue. Toku Dyxo.

OJC uHAYKUMM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBwiio Jlenna.

NuapyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LIENU IOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOUMHAYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM MOJIE
3eMuIH.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJIenu JIEKTPOMArHuTHOTO FeHepaTopa.

Paznen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMUYECKOE OIMMCAHUE.
DHepreTHuecKoe ONMHUCAHUE (3aKOH COXPaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOTO OMUCAHUsI TAPMOHUYECKUX KOJICOAHUH M3 MX DHEPreTUUECKOTo U
KMHEMAaTUYECKOTO OTTUCAHUS.

Amrmutyna U ¢asza kojebaHuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepron Manbix CBOOOAHBIX KOJIEOAHUI
MaTEeMaTU4YeCKOro MasTHHKA. llepros CBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCcTpoMcTBa M TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJlbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HabGnrogenne HE3aBUCUMOCTH MEPHOJAa MaJIbIX KOJIeOaHUil rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxarmux KoiaeO0aHuii ¥ 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCUBHOM TIPY)KHUHE C IEJIbIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHIH.

HaOmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMuUKyMm.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTAHOTO W MPYKHHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHU Ha yIIpyroMm MojABECE.

W3y4yeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHiA.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

Konebatenbublii KOHTYp. CBOOOJHBIE 3IIEKTPOMArHUTHBIE KoOJIeOaHUS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna TomcoHa. CBsA3b aMILTUTYIbI
3apsiia KOHJEHCATopa ¢ aMIUIMTY/AI0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B HJI€aTbHOM KOJIE0ATEIIbHOM KOHTYpE.

3aryxarommue JIEKTPOMAarHUTHBIE Kosie0aHusl. BrIHYX1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIbI TOKA W HANpsDKEHHsS IPU Pa3IMYHON (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
WHIYKTUBHOCTH B LE€NU CUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHHuYeCcKue yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcHuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHuUH.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mogenb 31eKTpPOMAarHuTHOTO TeHepaTopa.

BbIHyXIeHHbIE CUHYCOUAIbHbIE KOJIEOaHUSI.

Pe3ucTop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHblE 0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie u
NPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTpPAHEHHMS M JJWHA BOJIHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeIoMJICHHE, MHTepPEpEeHLUs U
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIIBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOM BOJTHE.

CBoiiCTBa  JJIEGKTPOMAarHUTHBIX  BOJH:  OTPaXXE€HHWE,  IPEJOMIICHHE,
noJisipu3anys, HHTepdepeHus u Tudpakius.

[lIxana 37eKTpPOMarHUTHBIX BOJH. [IprMeHeHUEe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpSI3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckrue yCTpOMCTBA M IMPAKTUUYECKOE MPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paAuonpruEéMHHUK, TEIIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
yJIbTPa3BYKOBasl IMATHOCTHKA B TEXHUKE U MEJUIIUHE.

Jlemoncmpayuu.

OO0pa3zoBaHuE U paCPOCTPAHEHUE MTOTIEPEUHBIX U MPOJIO0IBHBIX BOJIH.

Kone0Gamromieecs Teno Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnrogenune orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepennnu u audpakiiui MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylIbTpa3ByKa U €ro NpUMEHEHHE.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
Y4aCTOTON KOJIeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6HapyxeHue nHPpakpacHOTO U YJIbTPaPHUOJIETOBOTO U3ITYUYECHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMuUKyMm.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cBera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenaomiieHusl. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMieHus. [I0CTOSHCTBO YaCTOTHI
CBETA M COOTHOLIEHWE JUJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBIM cocTaB 0€I0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yrojl OJIHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie 4 pacceuBaroliue JuH3bl. ToHKasg JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOIO
paccTOsIHUS TOHKOM cepruyeckol JHH3bI OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
ITOKA3aTeIIs MPEITOMIICHUSL.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa ayda, NMPOLIEANIETO JUH3Y IOJ MPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHue wu300paKEeHU TOYKM W OTpe3Ka MpsMOMl B
COOMpAIOIUX U PACCEUBAIOIINX JTUH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTtepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmust cBera. JudpakuuonHas pemérka. YcCIoBuUe HaOMIOACHUS
INIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, QoroamnmapaTr, MUKPOCKOI, TMPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaoMIICHUS CBETA.

HaOnroenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB Yepe3 IUIOCKOMapaLIeIbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanrie CBONCTB M300paKEHUH B JTUH3aX.

Mopenu MuKkpockomna, TeJIecKona.

HaoGmronenue natepdepeHinm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenune nudpakiinoHHON PEIETKY.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[TpumeHeHre MoIAPOUIOB IS U3YUCHHS MEXaHHISCKUX HaITPSKECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mepeHue nokazaress npeioMIIeHUs CTeKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pAcCTOSIHUSI OT BeliecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenre PoKyCHOTO pacCTOSHUS PaCCEUBAIOIINX JIMH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKaJia U JINH3BI.

[Tonmyyenune n300pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIii CBETA.

W3y4yenune mospu3amnuu CBeTa, OTPAKEHHOTO OT TTOBEPXHOCTH IUAJICKTPHUKA.

N3yyenne nHTEpPEPECHINH JTa3epPHOTO U3TyUYCHUS HA IBYX MIETIAX.

Habmronenune nucnepcun.

Hab6mrogenue u uccnenoBanue AUGPakiimOHHOTO CIIEKTpa.

H3Mepenure IrMHbI CBETOBOUM BOJIHEI.

[Tomydyenue crnekTpa U3ITy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIHOHHOM

PELIETKMU.
Pa3znesn 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.
['paHuIibl  NPUMEHUMOCTH  KJAcCUYECKOW  MexaHukd.  [locrymartsl

CIIECIIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. I[IpeoOpaszoBanusi  JlopeHria.
VYcnoBue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIBCOM PEJISITUBUCTCKOM YACTUIIbI. DHEPTHUS
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YyeHndeckui SKCIIEpUMEHT, J1a00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUSA U UMITYJIEC (POTOHA.

®otordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
OuinmTenHa 1 oroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJICHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHOCTh). OmbiTel II. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ae bpowrd. JlnvuHa BosHbl 1e bpoins u
pasMepbl 00NacTH JIOKaNIM3alMU  JBUXKYyIIeWcs 4actuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmepeuii B Mukpomupe. COOTHOHIEHUSI HEONPENETEHHOCTEM
['eitzendepra.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTOMATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Hemoncmpauuu.

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHET0 poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHHKOB — OT
OCBEIIEHHOCTH.

CBeTonuon.

Conneunas Garapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanne GpoTope3ucTopa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norionieHre (pOTOHOB MPHU MEPEXoie aToMa
C OZHOTO YPOBHsI DHEPI'UU HA IPYIOi.



Bunel cnexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCcTpoHCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaTbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

Habnronenue IMHEHYaToro CuexTpa.

HccnenoBanue crnekTpa pa3peKEHHOIO aTOMapHOIO BOJAOPOJAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACHMUY,

Hyxnonnass monens sanpa [eiizenOepra—MBanenko. 3apsa snapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIM M TO3UTPOHHBIN Oera-
pacnan. ['amma-nu3nyueHue.

3aKOH paJMOAKTUBHOTO pacrajaa. PaauoakTUBHBIE HW30TONBI B MPUPOJIE.
CBoNCTBa MOHM3HMPYIOUIETO M3JIyYeHHs. BiusiHHME paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbIN QoH M3iydeHus. JJo3umerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuiibl. Jlepext macch siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPAaBJISIEMOTO TEPMOSIAEPHOTO CHHTE3a. JKOJOTHMYECKHE aCMEKThl PA3BUTHUA
AIEPHON DHEPTETUKH.

Metozsl perucTpaliy U UCCIIEI0BAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE  B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JIENTOHBI.
[Ipencrasnenune o CrangaptHor Moenu. KBapk-riarooHHas MOAENb aJpOHOB.

O®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
SHEprusl.

EnunHcTBO Qusnueckoi KapTUHBI MHpA.

TexHn4eckue yCTpOUCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA € UCMIOJIB30BAHUEM JIO3UMETPA.

N3yueHne noriomeHus: 6eTa-4acTUll aTFOMUHUEM.

Paszgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (M3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMUYECKHX 00bEKTOB.

Metonel aCTpOHOMHMYECKHX HccleqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMUSL.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJiHIIA U 3BE3 .

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3J TJIABHOM IOCJIEAOBATEIIbHOCTU. BHyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BotonnK CoJiHIA U
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. Ilonoxenne u aBmwxenue CoyHIA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ua. Paz0beranue rajiakTuk.
Teopus bonpmoro B3peiBa. PEITMKTOBOE M3ITydEHHUE.

Macmtabnas crpyktypa Beenennoit. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMMUH.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl OMPEACIICHUS TTOJ0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3/BI.

HaGmogenuss B Teneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C HCIOJIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITHYUH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeeHME  KOCBEHHBIX  HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEM
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

Oo6o0marouee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTh3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOJIUHAMUKAY», « DIEKTpoauHaAMUKay, «Konebanus
U BOJIHB», «OCHOBBI CIHENHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp ¢usuku uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOH cepax AesITeTbHOCTH YeJIOBeKa, POJib U MECTO (DU3UKHU
M aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUpA, 3HAUYEHUE OMHCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoit Teopuu, posib HU3MIECKON Teopun B (OPMUPOBAHUU MPEICTABICHUN
0 (pu3mveckor KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI MHpa B OOIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBS3€l ¢ KypcaMu
MaTe€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie NOHAMUA,CEAZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
no3HanuA: SBIICHUE, HAYYHBIH (pakT, rumnoresa, (pusnyueckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OSKCHEPUMEHT, MOJEIUPOBaHUE, MOJIENb, HW3MEpPEHHE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, U POBas 1ad0paATOPHS.

Mamemamuka: pelieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX IPOEKIMM HAa OCU KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHbie 3MeMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOHS TPEYTrOJHHHUKOB,
onpeiesIeHne MIONIAau TWIOCKUX (GUryp u o0bhEMa Tel.

Buonocun: >nekTpuyeckue SBIEHUS B JKUBOW MpUpoONE, KoJieOaTelnbHbIE
JBIWKEHUS B JKMBOW IPHUPONE, SKOJOTMYECKHE PHUCKH TPH NPOU3BOJICTBE
IIEKTPOSHEPTHUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMATHOCTUKA B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
pUpOJeE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OO0Opa30BaHMS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

T'eozpaghua: wmarHuTHple mNOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AIIEKTpOABUTaTENb SIKOOH, reHepaTtop MEepeMEHHOro TOKa, MHAYKLUHUOHHAs Medb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHMKH, IEPHAsI DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duznka»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOIr0 OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA U OMbBITA JECITEILHOCTH B MPOILECCE PeaTnu3allii OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIaHCKOI0 BOCIIMTAHMS:

e c(OpMUPOBAHHOCTh  TpaKIAHCKOM  TMO3UIMH  OOydYaloIIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YICHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYETIOBEUECKUX TYMAHUCTUYECKUX U
JIEMOKPAaTHYECKUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIbBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOIIecTBa, Yy4YacTBOBAaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLMAJIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHH C UX PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTH K TYMaHUTAPHOM M BOJIOHTEPCKOU JIESITETbHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCHICKOU TpaXJaHCKOU VJICHTUYHOCTH,
MaTPUOTU3MA;

e IIEHHOCTHOE OTHOIIEHUE K TOCYyJAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CHOCOOHOCTH OLICHUBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOIO Oy IYILIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3imyHbIM chepam mpodecCHOHATBHON JAEITeILHOCTH, B TOM
YHUCJIC CBS3aHHBIM ¢ (U3MKOW M TEXHHWKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOP Oyayiel mpodecCHu U peain30BbIBATh COOCTBECHHBIC
KM3HCHHBIC IIJIaHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BaHUIO B
o0acTv (PM3MKHU HA MPOTSHIKEHUH BCCH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPhI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE W OCYILIECTBICHHUE JICMCTBUM B OKPYXKAIOLICH Ccpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBRA;

pacIIMpEHUE OIbITa ACATEIbHOCTH SKOJOTMYECKON HAmpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAaHHUE IEHHOCTU HAyYHOW J[ESITEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISTH IMPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBnle Jjoruueckue aeiicTBHA:

CaMOCTOATENbHO  (OopMyJIHMpOBaTE U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICTATh TIENH JeATeILHOCTH, 3a/JaBaTh MapaMeTPbl W KPUTEPUU HUX
JIOCTHKECHUS,

BBISIBIIATH  3aKOHOMEPHOCTH M TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
bu3YEeCKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHATbHBIX M HEMATEPHUATbLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIIEHUBATh COOTBETCTBHE
PE3YNBTATOB LIEJSIM, OIIEHUBATh PUCKHU MOCJICICTBUN JEATETLHOCTH,
KOOPJIMHAPOBATh M  BBIMOJHATE pPabOTy B  YCJIOBHSAX peajbHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

Bba3oBnle uccienoBarejbcKue 1eMCTBUSA.

BJIAJETh HAyYHONW TEPMHUHOJIOTHEHN, KIIFOUEBBIMU MOHATUSAMHU U METOAAMH
(bu3nYecKoil HayKH;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUEecKOro
COJEpKaHUs, IPUMEHEHUIO Pa3JINYHbIX METOI0B NTO3HAHMS;

BJIAJETh BUAAMHU JI€ATEIBHOCTH IO TOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalUsiX, B TOM YHUCJI€ NPU CO3JaHUU Y4E€OHBIX IPOEKTOB B 00JIacTH
bu3uKy;

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3W MU aKTyaJU3UpOBATH 3aj]auy,
BBIJIBUTaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHHI, 3a/7aBaTh MapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJa4d PpPe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JTIOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHNUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJladyd B 00pa30oBaTEIbHOU
JESITEIbBHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsiM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HAHMS 1O (U3HKE B MPAKTUYECKYIO 00JacTh
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTe;
BBIJIBUT'aTh HOBBIE UJICH, IPEUIAraTb OpPUTrMHAIbHBIE TOAXObI U PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ undpopmanmeii:

BJIAJE€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3MUYECKOTO COJAEPKAHMS
13 MCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATEJIBHO OCYLIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M UHTEPIPEeTalni0 MHPOPMAlUU pa3iIMuHBIX
BUJIOB U (hOpM MPEACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMALIUH;

UCIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PELIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONIEP)KaHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOpUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



OCYIIECTBISITh OOIIEHWE Ha YpoKax (HU3UKM U BO BHE-YPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsr4arhb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOUYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M HCHOJb30BaTh  INPEUMYLIECTBA  KOMAaHIHOM U
UHAMBUYaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEIHM COBMECTHOW JE€ATEIbHOCTH, OPraHW30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh ILJIaH
JEHCTBUIM, pacpeaeniaTh pojid ¢ y4€TOM MHEHUM YY4aCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KAOTO yYaCTHHKAa KOMAHJIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HACU C IO3ULIHWH HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATErMUYECKOE IOBEJECHUE B PA3IHYHBIX
CUTyallUsIX,  MPOSIBISITH  TBOPUECTBO W BOOOpakeHue,  ObITh
VUHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO  OCYIIECTBJISITh  TTO3HABATEIBHYIO  JIEATECIIBHOCTh B
objsactTh (U3UKA M aCTPOHOMMH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIbHO COCTAaBJISITh IJIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, TJIaH BBITIOJIHEHUS MPAKTUYECKOM PabOThl ¢ yYETOM HMMEIOIIUXCS
PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OIIEHKY HOBBIM CUTYaIIUIM;

pacHIMpATh paMKH  y4yeOHOTO TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAI[MIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BJIaJIcTh HaBBIKAMHM  II03HABATEJIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pediekcuy IJisl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PEILICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUS IO HX
CHMKEHMUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

IPUHUMATh Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA;

IIPUHMMATh MOTHBBI M ApPryMEHTHI JIPYTUX TPU AHAINA3E PE3YJIbTATOB
JIESITCIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHUX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTaTOB OCBOCHUS MPOTPAMMBI I10
dbu3uke U1 YpOBHS CpeaHEro oOmero oOpa3oBaHHS y OO0YyYaroIIuXCs

COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, MpeAnoaaratonmi
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWSA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BUJICTh HAIMPABICHUS PA3BUTHUS COOCTBEHHOM
HMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOMIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEICHUE, CITOCOOHOCTH aTanTHPOBAThCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPECHHE MOTHUBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHHE JNEHCTBOBATH, UCXOS U3
CBOUX BO3MOKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AMOIIMOHAILHOEC
COCTOSIHUE JpPYTHX, YUYWUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C JAPYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC M
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUM:

NOHMMATh pPOJb (PU3UKK B DIKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM H OITUYECKOW cdepax AesITeIbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJIEKYJISIPHOM (PU3UKKU U TEPMOJMHAMUKHU, pOJib (PU3MUECKON TEOpPUU B
(OopMHUPOBAHNY NIPEJICTABICHUNA O PU3NUECKON KApTUHE MUPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
IPOIECCOB (SIBJICHUI): HWHEpLMaIbHAas CcHCTEMa OTCYETa, abCONIOTHO
TBEpIOE TEJO, MaTepUalbHAas TO4YKA, PAaBHOYCKOPEHHOE JBUKECHME,
cBOOO/IHOE TMajJieHue, aOCOoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJEIIN ra3a, KUJKOCTH
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, HIeadbHbIl Ta3, TOUCUHBIN 3apsj,
OTHOPOJHOE DJIEKTPUUECKOE T10JIE;

pasnuyath ycioBUs (IpaHULbI, 00JAacTH) HPUMEHUMOCTH (U3HYECKUX
3aKOHOB, MMOHMMATh BCEOOMIMNA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH HCIOJIb30BAHKS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHMYECKHE MPOLECCHl U SIBJICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHUS, (OPMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHUSI, TpeoOpa3oBanus [amwnies 1Jis CKOPOCTH U IEpeMELIeHHUS,
3akoHbl  HprOTOHa, TmpuHOMI ~ OTHOCUTENbHOCTH [amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIOBUSL paBHOBECHs TBEPAOrO Teia), MPU OSTOM HCIOJIb30BATH
MaTeMaTH4YECKOE BBIPaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKkOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMIyJbCa U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHaAJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOIECCH! U SIBICHUS, UCIOJb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUHAMHUKN (CBSI3b JIABJICHMSI HWJEAIbHOTO Ta3a CcoO CpeaHel
KUHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTpPALMEW €ro
MOJIEKYJ, CBsSI3b TEMIIEpAaTyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUeH TEIJIOBOTO ABMKEHUS €T0 4acCTHULl, CBA3b JABJICHUS UACAIbHOTO
raza C KOHUEHTpalUWEW MOJIEKYJ M €ro TEMIIEpaTypol, YpaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCaX), MPU ITOM HCIIOIb30BAThH
MaTEMaTUYeCKOE  BBIPAXKEHUE 3aKOHOB,  YKa3blBaTb  YCJOBUS
IIPUMEHUMOCTH yYpaBHeHHs MeHeneesa—Kiamnelipona,

aHAJIM3UPOBaTh MU OOBACHATH JJIEKTPUUYECKUE SBJICHUS, HCIOJb3Ys
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLMII CYNEPIO3ULUN 3ICKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIIOBHMs NPUMEHMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LHENMA W U1 3aMKHYTOM DJJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTpoIu3a);

ONHKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUSA, HCIOJb3Yys BEIUYMHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, T[OTEHUWAJbHAs JHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CHJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YHPYIrOCTH, CHJIa TPEHHS, MOIIHOCTD,
SHEprusl B3auMOJEHCTBHUS Tena ¢ 3eMi€id BOIM3U €€ TOBEPXHOCTH,
3HEeprust ynpyrod naedopmanuy MPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
abCoOJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOI'O rasa, pabdoTa HACAJIBHOIO rasa,
OTHOCUTENbHAs BIAXKHOCTH Bo3ayxa, KIIJ[ waeanbHOro TEmIoOBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IOJI,
HaIpsHOKEHHOCTh TOJIS1 TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo 11apa B
BaKyyM€ M B JAMDJIEKTPUKE, MNOTCHLHAT 3JEKTPOCTATUYECKOro OIS,
pPa3HOCTh  MOTEHLUMAJIOB, JJEKTPOJBIKYIIAs  CuJjla, CUJa  TOKa,
HaIpSDKEHUE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LIENU C MOCIEAO0BATEIbHBIM H
napajuielbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO OIS
KOHJICHCATOPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHHIA:
MEXaHUYECKOE [BHKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIXeHHUE, nuddys3us, ucrnapeHue,
KUIEHHE U KOHJEHCAIs, TUIaBJIeHHE U KPUCTAIU3allisl, HAllPaBJI€HHOCTh
TEIJIoNepeaun, IEKTPU3alus Tell, SKBUIIOTEHIIMATBLHOCTh MOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJIE TpadUKOB C Y4ETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, JENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH MPSMBIX H KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

co0I01aTh TpaBmiia OE30MaCHOTO TPy/ia IPU MPOBEICHUN UCCIICIOBAHUN
B paMKax ydeOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIE€ATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
(u3MYECKO MOJENIbIO: Ha OCHOBAHMM aHaJIW3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJEIM, OTBeHarouled TpeOOBaHUSIM 3a/auu,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢uznyecKux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/IOB
pelIeHus 3a/1a4y, TPOBOJAUTH PACYEThl HA OCHOBAHUM UMEIOIINXCS JAHHBIX,
aHANM3UPOBaTh PE3YNbTaThl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4ETOM IOJIYYEHHBIX PE3YJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca PU3UKHU, a TAKKE MHTErpallii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PACCyKJICHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3UYeCcKue SIBICHUS;

UCIIOJIBb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
U TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKMX M 3apyOEkKHBIX YUEHbBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
NeATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKMMHU NPOLECcCaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIeCTBA;



OPUMEHATH pa3jNyHble COCOO0bl paboThl ¢ MHpOpManuen (HU3NUECKOro
COJEP)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, TIPU 3TOM HCMOJIb30BATh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [JI TIOHCKa, TEepepadOTKU U TPEAbSBICHUA Y4eOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMAINK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHATM3UPOBaTh  MONyyaeMyl0  HMHPOpPMALMIO U  OLEHMBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOopMaIuy;

IPOSIBIISATH OpraHU3alMOHHbIC u MO3HaBaTeNIbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHWW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pPa3INYHbIX COLMAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIFHO PACTIPEACHATh ACSITEILHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHMBATH BKJAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMON MPOOIEMBI;

IPOSBIISATH MOTUBALUIO K Oyayliel mpodhecCUuOHATBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuUIIs.

K xoniy oOyuenus BIIl Knacce mNpeaMETHBIE pe3yJbTaThl HAa YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHMMAaTh POJAb (U3UKK B DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTU YeJIOBEKa, POJib U MECTO
(GU3MKM B COBPEMEHHOM HAy4yHOH KapTHUHE MHUpA, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JIESITEIbHOCTH YEJIOBEKAa U  JAJIbHEUIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBACHUTENILHOM M MPOTHOCTUYECKOM (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHON TEOPUHU OTHOCHUTEIbHOCTH, KBAHTOBOM
¢u3NKY, poiib (puznyeckol Teopurn B (POPMHUPOBAHUHU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKOM KapTHHBI MUpa B 00IIeM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE;
paziuyaTh YCJIOBUSL NPUMEHUMOCTH MOJENEeH (QU3NYEeCKHX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJeOaHUsI, MAaTEMAaTHICCKUNA MasTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAbHBIN
KOJIeOaTeNbHbIN KOHTYp, TOHKASI JIMH3a, MOJICNIel aToMa, aTOMHOTO s7ipa U
KBAHTOBOM MOJICJIU CBETA;



pa3nuuaTh yCIOBUS (TpaHUIbl, O0JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHHS,
UCIIOJB3Y OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTpUUECKOro 3apsiga, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBs3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUaIbHOW  TEOpUU
OTHOCHUTEJIbHOCTU DUHINITEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SABJICHUSI, HCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHEHHWE  OHWHINTEHHA  JUIs
doToapdexra, mnepBbli U BTOpoW mocTydaTel bopa, npUHIMI
COOTHOILIEHHsI HeomnpenenéHHocTell IelizenOepra, 3aKOHbI COXpaHEHUs
3apsiIOBOTO U MAaCCOBOT'O YHCEJI M DHEPTUU B SIIEPHBIX PEAKIMAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PU3WYECKUE TPOIIECCHl U SIBJICHUS, HCIOJB3YysS BEITUYUHBI:
HaAMpPsHKEHHOCTD 3JIEKTPUYECKOIO MOJISL, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh MOTEHIUAJIOB, DJIEKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUsi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, pPEIATHBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
SHEPrusi MOKOS CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHs CBS3H sIIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
JIEKTPOMArHUTHAS UHIYKIIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
doroanextpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
a5iep, ramMMma-usiydeHue sjuep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanun3a u padoThI Ja3epa;

ONpENENATh HAMPABICHUE HMHAYKIMM MAarHUTHOTO MOJII MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300paKeHUE, CO3]aBaeMO€E IJIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JUJIA aHalim3a M OOBACHEHWS (DU3UYSCKUX IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAX, B MEKTaJaKTHUUYECKOU
cpeje; ABMKEHUsI HEOECHBIX TeJl, IBOIIOLNUHU 3BE3/] U BCelleHHOI;



OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHUW, NPH 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI 1O  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

MPOBOJUTH KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bL: [IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yJbTaThl U J€JaTh BBIBOJ O CTaTyce IPEIJIOKECHHON
TUIOTE3B;

OMKCHIBATH METO/bI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0Jiro1aTh paBujia OE30MaCHOrO TPyJa MPHU MPOBEACHUN HUCCIICIOBAHUI
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIAOOPATOPHOT0 000PYAOBAHNUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESABHO 3aJIaHHOU
(¢u3MYecKoil MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢usznyeckue MOJENH, OTBEYarollhe TPeOOBaHUAM 3aJaud, MPUMEHAThH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpU
IpPU HUCIOJB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHs  3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHMWU UMEIOIIUXCS JAaHHBIX, AHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOMbl PEIICHUS C YYETOM MOJYUYEHHBIX
pE3yJbTATOB;

pellaTth KayecTBEHHbIE 3a/Jaud, TpeOylollue NPUMEHEHHUs] 3HAHUHM U3
pa3HbIX pa3aenoB Kypca (PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMOPOIl HAa U3yUYECHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTHh TPUMEPHI BKJIAJa POCCUUCKUX H 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYIKAOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
NeATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKUMHU NPOLECcCaMu, C



MO3UINI SKOJOTHYECKON O€30MacHOCTH, MMPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAHUH, a TAK)KE Pa3yMHOM HCIOJB30BAHUU JOCTHKCHHUN
HAayKd ¥ TEXHOJIOTUH JUIi JajbHEWIIero pa3BUTHUSA 4YeJIOBEYECKOTO
00IIIECTBA;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCMOJIb30BATh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTUM MJI TIOHCKa, TEepepadOTKU U TpPEAbSBICHUA Y4eOHOW H
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUHU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN
uHbOpMaIlMK, TOJNYUYEHHONM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMamMiO M OLEHHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

MPOSIBIISATH OpTraHU3alMOHHbBIC u NI03HaBaTENIbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsI  HOBBIX  3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-HCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C HCIOJIHEHHEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYIIIbI, PALIMOHATIBHO PACIPEAEIATh ACSITEIbHOCTD
B HECTaHJIAPTHBIX CHUTYyalMsX, aJeKBAaTHO OIEHWBATH BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PacCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSBIISATE MOTUBALMIO K Oyayien mpodhecCUuOHATBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO IPOpuUIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazgen 1.HAYUHBIM METO/I HIO3HAHWSA ITPUPOIbI
1.1 Hay4nbIii MeTO/T TO3HAHUS IPUPOJIBI 6 0 0
Hroro no pazneny 6
Paznen 2.MEXAHUKA
2.1 Kunemartuka 10 1 0
2.2 JnHamuka 10 0 0
2.3 Craruka TBEpAOIO TENa 5 1 0
2.4 3aKOHbBI COXPAHEHUSI B MEXAHUKE 10 1 0
Hroro no paszneny 35
Paznen 3.MOJIEKYJIAPHASI ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUH 15 0
3.2 Tepmoanaamuka. TerioBbIe MaInHBI 20 0
33 ArperatHble cocTOsiHUS BelecTBa. Da3oBbie 14 1 0
MepeX bl v N\ &
Hroro no paszneny 49
Paznen 4.9JIEKTPOANHAMMUKA
4.1 DeKTpUIecKoe mose 24 0
4.2 [TocTOsTHHBIN JIEKTPUUECKUIA TOK 24 0




4.3 Toku B pa3nu4HbIX cpeax

6 0
Wroro no pazueny 54
Pasnen 5. @M3NYECKHUN MPAKTUKYM
51  Owuskucckuii MPaKTUKYM 16 167
Hroro mo pazueny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie  IlpakTuueckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1.9JIEKTPOAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2.KOJIEBAHUSI U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHn4YecKre U JIEKTPOMArHAUTHBIE 10 1
BOJTHBI
24 Onrtuka 25 1
Hroro mo pazueny 60

Paszea 3.0CHOBBI CIIELTIUAJIbHOM TEOPUY OTHOCUTEJBHOCTHU

3.1 Ocnossl CTO 5 1
Wroro no pazneny 5
Paznen 4 KBAHTOBASI ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOH! Ayanus3m 15

4.2 ®uszrka aroma 5

43 du3MKa aTOMHOTO S7pa U 3JIEMEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznesa S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Wroro no pazueny 12
Paznea 6. PU3MYECKHN IPAKTUKYM
6.1 Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7.0 BOBILIAIOILIEE IIOBTOPEHUE
Cucremaru3zanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' NeSITeTbHOCTH, TPUOOPETEHHOTO TPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PeszepBHOe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 170 16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. Komebanus v Bonnsl, 11 ximace/ Makumes I'.51., CuasikoB A.3.,
OO611eCTBO C OTPAaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»

» ®umsuka. Ontuka. KBanroBas usuka, 11 xknace/ Mskumes I'.41., Cunsikos A.3.,
OO0111€CTBO ¢ OTrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

» Guzuka. Dnekrpoaunamuka, 10-11 kmaccsl/ Mskues I'.f., Cunsikos A.3.,
OO6111eCTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO «/JI[PODAY; AKIIMOHEpHOE

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METOAUYECKHE MATEPHUAJIBI 1JIAA YUUTEJIA

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






