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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero o6mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM 0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W Konnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OpraHU3alUIX
Poccuiickoit ~ ®denepanuy,  pealu3yIOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBl.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OOydaroluXcsl.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LEAX, COJEpPKaHUH, OOLen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npeameta «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yuyenue kypca (u3uku yriayOJEHHOTO YPOBHS IO3BOJIIET pPeaU30BaATh
3a/la4yu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJbIM
OoOy4JaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme mo (QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHET0 OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€HHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JiJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pEe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM O0YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay Mo rojiamMm o0y4eHusl.

[Iporpamma 1o ¢uU3UKE HMEET NPUMEPHBIM XapakTep M MOXKET OBbITh
WCITIOJIb30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH JUJISI pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBINH Kype (U3HKH — CHCTEMOOOpa3yIoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBAHUE YMEHHN NMPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CPEHETO 00IIEero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK IPUHLUIIBI €70 TOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE H
noJie.

Hoea zymanumapusayuu. BEE peann3anys NPeaIosiaracT HCIOJIb30BAHUE
IYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOHIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHME YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, MOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a TakkKe 00CYXKIEHHUs
po0JIeM palMOHAIBHOTO NPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPAMMBI 1O (PU3UKE JOJDKHO OBITH MMOCTPOCHO Ha
IOPUHILININAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THX
IPUHLIMAIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUH CAMOCTOSITEIbHOTO HKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO0 SKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYCHUUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTepuana, JabopatopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3anuud (PU3MYECKOrO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoAuTcs 6o B koHie 10 u 11 kiaccos, 100 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjiaccoB. BTtopoilt cmoco6 — 3T0
WHTErpanus padoT TPAKTHUKyMa B CHCTEMY JIaO0OpaTOpPHBIX pPabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIMH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpPHBIX padOT M MPAKTUKyMa NpPEICTaBlIEHA €IWHBIM IepeyHeM. BuiOop
TEMAaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpOoIecca UCXOAsS U3 OCOOEHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMHU TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHS], WCCIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEJIMYMH U TOCTAaHOBKY
OTIBITOB MO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSAETCA PEHICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3WUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSTh
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasliesia Kypca, Tak U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KayecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NMpeIcKa3aHue MPOTEKaHUs
bu3MYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYIOIIre BbIOOpa
(bu3MYecKO MOJENH ISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO Ipoliecca Kypc (UMK YIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOuHera. B kaOuHere (QU3MKKM JOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 000pyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme 1o
(bu3MKEe YYEHUYECKHX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpaiMoHHOE  000pynoBaHue (OopMHpPYEeTCS B COOTBETCTBUH C
OPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M OOECHeurBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMme MO0 (U3HMKE KIIOYEBBIX JEMOHCTpAMid st
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHUW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUI.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHJI€ TEMaTUYECKUX KOMIUIEKTOB M 0O€CIeYrBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYNOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHUEe WHTEpPECa € CTPEMJICHUS OOYYaroMMXCs K HaydHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUE HUX HMHTEIUICKTyalbHbIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHupOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHUUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANBHON  JESATENBHOCTU, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHrne 3TUX Ielield 00ecrneunBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YpPOBHE CPEIHETO 00111er0 00pa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYHO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 1JI1 OOBSICHEHUS
bu3nYecKuX SBICHUNW B MPUPOAE M ISl NMPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ad, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyecKkoil MoJeNH, aJleKBaTHOM YCIOBUSIM 3ajJlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TIPOBEICHUS
bU3MYeCKX OKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanud HHpopMaIuuy,
ONpEeIeNICHHS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBHUM I PA3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHON AESTENHHOCTH, CBI3AHHON
¢ (pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEero
oOpa3oBaHus BbIOMpaeTCs OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 1o (QHU3MKE TMepeyeHb JabopaTOpHBIX U
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaJTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOIBI.

®duszrka — pyHIaMeHTallbHAs Hayka o mpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBIICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce Mo3HaHus npupoasl. HabGmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco6b1  m3MepeHusi (U3WYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIEC TATYUKOBBIEC CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJNO, WJealbHAasl KUIKOCThb, HACAIBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTU. Dusnueckas
TEOPHSL.

Ponb u mMecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

MN3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU MOCTOSHHOTO TOKAa MpPH
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
($bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €r0 IPOEKIUMU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAas CKOpPOCTh) W
YCKOPEHUE MaTepuajbHOW TOUKH, WUX TMPOEKIIMH Ha OCHU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTEpPUaIbHON TOYKH OT BPEMEHH U HX
rpaduku.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U MX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHME  MaTepualbHOM  TOYKM IO
OKPYXXKHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora obOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JBMKCHHE CHApSIOB, LIETIHbIE, MIecTepéHYaTtble U peMEHHBIE Mepenayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI uccIeIOBaHMsl IBUKEHUIA.

WmrocTpanys npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue aBMKeHUS Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cCKOpoCTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTHU B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEN NBMKEHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUs] MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusl Mpu MpsSMOJIMHEHHOM PaBHOYCKOPEHHOM ABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO NaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

WN3yuenne nABWXKEHUS Tejla, OpPOIIEHHOr0 TOpu3oHTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUoja OOpalleHs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI CyNeprio3uiiuy CHJl.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MUpOTHl. J[BH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPUUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacCel C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEeHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Tely CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mMepenune macc 1o B3auMOoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI P JBMXKEHHHM OpyCcKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOpMaIivH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JErKuit OJIOK.

N3mepenne kodpduinmenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuisl.
CnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEVH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKyM.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEKOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. L{eHTp mMacc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHHE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHONW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATIBHOU TOUKHU.



[loTeHIMaIbHBIE W HENOTEHUMANbHbIE CWIbL. lloTeHnManpHas »Heprus.
[TorenuuanbHast sHEpTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moje. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeTbst KOCMUYECKask CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHy/IM U1 HMICAIbHOM JKUIAKOCTU Kak CJIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM M MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHIIBI yIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHre KHHETHYECKON YHEPIUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHJIBI
TpPEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinnast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uIealbHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCabHOM Tra3e C I[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3p  MEXIQy [JaBIEHUEM U  CPEIHEHM KUHETUYECKOM  3HEeprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJIEaJbHOIO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eCcKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu I1BUXKEHUS YacTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuIKocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJEKyJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnronenue u vcciieoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS TIPH
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiiecca.

N3ydenne nuzodbapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW JJIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpEeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CPEIHUE 3HAYEHUSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. CamMomnpou3BOibHASA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMHI:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs 4acTHUll, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW dHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  crnoco0  M3MEHEHUs  BHYTPEHHEW  3HEpPruu
TEPMOJMHAMHYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tenma. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BEHIECTBA. YpaBHeHME Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacu€r koiuMuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aanabaTHOM TIpoIiecce.

[lepBblidi 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KomnmuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IIPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IMPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHM JUISI  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUA «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BaHMEM TEIUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. lcmapeHne W KWIMeHHWE. Y enbHas
TEIJIOTa MapooOpa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIICHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3zanus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (PAa30BBIX MEPEX0IAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huimeHT MmOBEPXHOCTHOTO HATSHKCHHUS.
Kanumnsipasie siBinenus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Hemoncmpayuu.

TerioBoe paciupeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHus.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne abCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnexTpuzanms Tell U €€ NPOSBICHMs. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA U  MHOJYIPOBOIHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apsna.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMan 3neKTpOCTaTUYECKOro NoJiA. CBA3b HANPSHKEHHOCTH TOJI U PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMII CYyTIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0bémy 1mapa. Ilosme paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUI HANpsXKEHHOCTH 3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexkrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTUH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJICKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OneHka CHJT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHMS ) pu
IIOCJIEA0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u DJIC £ .

3akoH OMa U1 ydacTKa [EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJM ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpruueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW Ienu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3mepeHre CUilbl TOKA U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coelMHEeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOoro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesenna u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUUECKOTO 3JIEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CWJIbI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepaTtypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMECHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS THUCCOLMUALMS.
Onexrtponni. 3akoHbl Dapanes 1 dIEKTPoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuuneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIIIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HaGmronenue amexTpoiusa.

N3mepeHnne 3apsiaa OJHOBAIIEHTHOTO UOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaAKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MUeCKUX BEIUYMH, NPOBEpPKA NPENJOKEHHBIX THUNoTe3 (BbIOOp H3 padorT,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MexknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTrpapuu U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUECHUEM MEN 0006 HAYUHOZ0
no3HaHuA: FBJICHUE, HAay4yHbId (DAKT, rumotesa, (u3MUecKass BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, IUPPOBast 1abopaTopusi.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKUUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CIIOKEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpe.sl,
yTUiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIS BBIPAOOTKM «TEIJIOBOW» H
IIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJICHUS B IIPUPO/IE,
AIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEILECTBA, MOJISIpHAs Macca, II0Jy4YeHUE HAaHOMATEpHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEH U Ia30B, )KUAKUE KPUCTAJUIbI, JIIEKTPUYECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JIEKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABMKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T CYXOr0 M IKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOM XOJOIMUIbHUK, KOHIUIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opas3psiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Pa3znen 4. diekTpoanHamMuka.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MaruutHoe mone. Bexkrop marHuTHOM wuWHAYKUOWMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHOoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. J[BH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJITHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Beuectse. DeppOMarHeTUKH, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUC IIPOHCCChI: IPHUMCHCHUC

MMOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEIH dJIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptnHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  IOJISL  [OJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoneiicTBue JByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTtBrue cumbl JIOpeHI1a Ha HOHBI AJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOIO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccenmemoBanre MarHUTHOTO TTOJIST TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOM WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyxktuBHOCTh. Karymika HWHAYKTUBHOCTH B II€NH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHA
II€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJl IPU ABUKEHUH B MArHUTHOM T10JIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenua.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIWH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apMonunyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoWl 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUIN M3 MX DHEPreTUYeCKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMIUTUTY/IaMU KOJIeOaHUM €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOIE€OaHUSI.

TexHuyeckre yCTpoMCcTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch kK01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MANIbIX KOJIEOAHUU Tpy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil 1 3aBUCUMOCTH Mepruoaa CBOOOTHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWi Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN TIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUIX TPpy3a Ha MPY>KUHE.

HccnenoBanue BoIHYKICHHBIX KOJICOAHUIA.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPaKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B XO€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue F3HEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnuple Kojiedanus.

Konebatenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KoOJIOaHUS B
ueanpHOM KoJsiebaTenpHOM KoOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJAEHCATopa ¢ aMIUIMTY/AI0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAaHEHUs SHEPTUH B UACATBHOM KOJ€0aTeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTE IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBI TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  TpancopmaTop. Ilpom3BoacTBo, mepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEKTposHepruu. KymbpTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

TexHUYecKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTB 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopeinp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIeOaHusI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOpMaTopa.



Mopens TMHUYN JIEKTPONEPENAYH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJeHHe, MHTepdepeHIus u
T paKIms.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CpeJIbl.

TexHuyeckue yCTpoOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOJO0IbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHue,
pesIOMJICHUE, TTOJSIpU3als, udpaKius, uHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcust cBera. ClioxkHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
pacCTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epuyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccmyecknx
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE€ HaOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuzauus csera.

TexHn4eckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTpeHHEro oTpaxkeHus. Mojieiab CBeTOBO/1a.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paKeHUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepeHnm cBera.

HaOmrogenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu CBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInY JIa3epHOTO U3JIyYCHUS Ha ABYX LIETAX.

Halnronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenune IJMHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIHOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  NTPUMEHUMOCTM  KJIIACCMYECKOM  MexaHuku.  [loctynarel
CHEUUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW  uHTepBal. I[IpeoOpaszoBanusi  JlopeHria.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJTHBI.

DHeprus U UMIYJIbC PENITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUI IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyJbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apPsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmelieHusa Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otordpdext. Onpitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
OunmTenHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOcTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yacTull. Bonnel ne bpoid. Jnuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUu JABWXKYyIIeWcs dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHH4ecKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHHKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne GpoTope3ucTopa.

N3mepenune nocrossaaol [manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3nyuenue u nornomieHue GOoTOHOB MPU MEPEXOAE aTomMa
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel cnexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHu4yecKkrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopna.

HabGnronenue IMHEeHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKym.

HabGnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Alnbda-pacnaa. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaJAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusgHME paTMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbI POH n3nydeHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccl spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metons! perucTpaliy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaJIbHbIE B3aUMOJICUCTBUSA. bapuoOHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TiirooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHmapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO pu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHas: ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHEM.

Pasznes 8. DiieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKUA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMUYECKHUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MABI, IUIAHETHI, UX BHIMMOC
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IOCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHua U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapsl. UEpHBIE ABIPHI B SApax
raJlaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raiakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOILJICHUU.

Pu3nyecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEIINYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCICPHUMEHT,
n1abopaTopHbIe pabOTHI, MPAKTHKYMY).

Oo6o001maroniee NOBTOPEHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3rka U TepMOJIUHAMUKAY», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHYECKOH chepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B 00OILEM pAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHNUN O IPUPOJIE.

MexnpeaMeTHblie CBSI3H.

NUzyuenne kypca ¢u3uku yriyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (PU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIE€CTBO. BEKTOpPHI M HMX IMPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMSI TPEYrOJBHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u o0béma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOAE, KoseOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKHM TpH MPOU3BOJCTBE
AJIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJULHMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTaTeNb SIKOOM, reHepaTtop MEepeMEeHHOTo TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynIbTpa3ByKoOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTapeﬂ, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 3KOJOIHNYCCKUC aCIICKThI e€ pa3sBUTHA.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoOro mpeamera «Duznka»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIEeCcTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B IPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYalOIIEeTrocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa30oBaTebHOMN
OpraHu3aluy;

e YMEHHE B3aUMOJECUCTBOBaTh C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATh CUTYAI[MIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYHUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIIOYas JCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO PU3HMUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K Pa3IudHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESTEIbHOCTH HKOJOTUYECKON HampaBlIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTh B IpoLiEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Bba3oBblie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (OopMyNIHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPHUBAEMBIX
bU3MYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaeaoBarejbCKHe 1eHCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU U METOAAMU
buznuecKoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEILCKOH | MIPOEKTHOMU
NEeATeTLHOCTH B 00JacTH (PU3KMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHusT 3amad  (pU3UIecKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJOB IMO3HAHMUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETALNN, MPEOOPA30BAHKUIO U PUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyallMsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyallU3WpPOBAThH 3aj1ady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMIOJIYYEHHBIE B XOJI€ pEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM UUCIIC NPU U3YyUYCHUH PUBUKH;

JaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBAThH IPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HaHWSA TI0 (U3UKE B MPAKTUYECKYH0 00J1acTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, NIPEIJIaraTh OPUTUHATIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJETh HAaBbIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPIKAHMS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CUCTEMAaTU3allMi0 M UHTEPIpPETalni0 MHPOPMALUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs: WHGOpPMalUMU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypokKax (U3UKH M BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOUYKY 3PEHMSI C HCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W WCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
UHAMBUYAJIBHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh €I COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOT0 y4YaCTHMKAa KOMAHJbl B
o0l pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLUEHUBATH HUAEH C MO3ULUUUA HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYECTBO W BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYILECTBIIATh  ITO3HABATENIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl ¢ YYETOM HUMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

paclMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OMIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
($U3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABATEILHOM pediIeKcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHU;

UCIIOJIB30BaTh TPHUEMBI pedieKcH NIl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH,

MPU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOmero o0pa3oBaHUs y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN WUHTEJUIEKT, MIPEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aManTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AMOIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMpPH OCYIICCTBICHWH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIICHUS C APYTMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC U
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonuy oOyuenuss B 10 knacce mpeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHU:

NOHMMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTHYECKOM, COIMANbHOM M JATHYECKOM cdepax JesaTeTbHOCTH
4eJioBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PUBUKU M TEPMOAMHAMUKH, POJIb (PU3UYECKON TEOpUU B
dbopMHUpOBaHUU MTPEACTABICHUN 0 (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndeckux Tel U
IPOIECCOB (SBICHUI): HWHEpLUMaIbHas cucTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PABHOYCKOPEHHOE JBWKEHHE,
cBOOO/IHOE TMajJieHue, abCoJIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJIEH T'a3a, )KUIAKOCTH
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

pasznuyaTth yclioBUs (TpaHULBbl, 00JIACTHM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl W SBJICHUA,
UCITOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
JBUKEHMsI, TpeoOpa3oBaHus ['amwies 1Jis CKOPOCTH U IEpeMEeLIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b pabOTHl CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSI paBHOBeCHs TBEPAOrO Tela), NPU OSTOM HCIOJIb30BATH
MaTeMaTH4YECKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYyJIbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJokeHns MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOM HDHEPrUEr TEIUJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUeH TEIJIOBOTO ABMKEHMS €T0 4acCTHLl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHUEHTPAMEW MOJIEKYJl W €ro TEMIIEPATypOW, YPaBHEHHE
MenpaeneeBa—Kianeiipona, mNepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHMMOCTH ypaBHeHUsA MennaeneeBa—Kiranenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAJKHBIE COOTHOLICHHWA: 3aKOHbI OMa JuIg ydacTka
UenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM IMenu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHUJIA,
MOMEHT CHWJIbI, JaBJEHUE, IIOTCHUUAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CHUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YHOPYTrOCTH, CHJIa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIIOTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3nyxa, KIIJ wuaeansHOro TEMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo 11apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAT >3JEKTPOCTATUYECKOTO IIOJIS,
pPa3HOCTh  MOTEHLMAJNOB, JJEKTPOABWKYLas CWja, CWIa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LMW C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE [JIBKEHHE, TEIIOBOE [IB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIAaBJICHUE U KPUCTAIA3aLUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  W3MEPEHUH, NPU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHNI, IENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: JIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuiia 0€30MacCHOT0 TPpyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(Gu3MYEeCKOl MOJENIbI0: Ha OCHOBAHMM aHAJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroued TpeOOBaHUSIM 3a/lauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJNUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM IMOIYUEHHBIX PE3YJITATOB;

pemarth KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHUM U3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAKKE MHTErpallii 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MHpAa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEeJIOBEeKa, CBA3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIINHI IKOJIOTHUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jMyHble CocoObl paboThl ¢ MHpOpManuen (GusnuIeckoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepalOTKH U TNPEAbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMALUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYUYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylro  HH(pOpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBbHBIX pOJEi,
IUTAHUPOBATh pabOTy TPYMIIbI, PAlIMOHAIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHUBATh BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMON MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO POpUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIC pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeIbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHOH KapTHUHE MHpa, POJb ACTPOHOMHUHU B
NPAKTUYECKOM JIESITEIbHOCTM YeNOBE€KAa U JaJIbHEWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIEHHAIBHOW TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUU MPEACTABICHUN O
(bu3nUecKoil KapTHHE MHUPaA, MECTO (PM3MUECKOW KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTaBICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojened (QU3MYecKux Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE MOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUN MasITHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JIMH3a, MOJIeJICl aTOMa, aTOMHOTO spa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTabHbIX 3aKOHOB U
OrpaHU4YEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHHIE MPOLECCHl U SABJICHUS,
UCIOJB3YS OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiia, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBl  TOKa,  TOCTyJaThl  CHEIUAJIbHONH  TEOpUU
OTHOCUTEIBHOCTH DUHINITEWHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA  Is
dororddekra, mepBed W BTOpoM mocTynaTel bopa, mpuHLHUI
COOTHOIIIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YHCEN W DHEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUUYECKOTO MOJIS, MOTEHIMAT 3JIEKTPOCTATUUECKOTO
MoJIsi, Pa3HOCTh IOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISTUBUCTCKUNA UMIYJbC, TIOJHAs DSHEPrus,
SHEPrusi MOKOS CBOOOJHOW YaCTHUIbI, SHEPrUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMpaBICHUE HWHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH M300paKeHUE, CO3aBaEMOE IJIOCKUM 3€pPKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATh €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalOIIMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHalu3a M OOBACHEHUS (U3UYECKUX  MPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUPOBaTh pPE3yibTaThl TMOJYYEHHOH 3aBUCHUMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTb  BBIBOABI IO  PE3yJIbTaTam
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTUMAJBHBIA METOJ| M3MEPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJly4YEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IMpPeaIoKEHHOU
TUIIOTE3BI;

OTKCHIBaTh METObI OTYUYCHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEICHUH HCCIeI0BaHUN
B paMKax ydeOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  y4deOHo-
UCCJIENOBATENBCKOW W IPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJIaHHOU
(¢u3MYecKOol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpUi
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUd 3ajad,
IPOBOJNUTH PAcu€Thl HA OCHOBAaHMH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

peliaTth KayeCTBEHHbIE 3a/aud, TpeOyloulue MNPUMEHEHHs] 3HAHUHM U3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETrpalliy 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LIEMOYKY PaCCyKJI€HUI ¢ ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH MPUMEPHl BKIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M NMPOU3BOICTBEHHOU
JESITEIbHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpoLIecCaMu, C
MO3UINI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIOIB30BAaHUH, 4 TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHIKEHHUN



HAyKM M TEXHOJOTMH JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jfyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUIECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, MepepadOTKU U TPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyro  HMHQOpMAIMI0 U OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIAT ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTpUBAaEMOM poOIEMBI;

IPOSIBISATE MOTUBALUIO K Oyayiien npohecCUuOHATBHON AESITEIbHOCTU 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. HAYUHbBIA METO/JA TIO3HAHMUS TIPUPOIbI
1.1 Hay4Hb1ii MeTO MO3HAHUS IPUPOIEI 6 bubmmorera [TOK
) yi A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 10 I https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.2 Jlunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2.3 Cratnka TBEPROTO TCNA > I https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXaHUKE 0 https://m.edsoo.ru/f16b68d7
Wroro no pazmeny 35
Pazngen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
. bubnuorexa [JOK
.1 1 1
3 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 5 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmoannamuka. TerioBbie MalIMHbI 20 1 hitps://m.cdsoo.rw/f1 6b68d7
3.3 ArperaTtHble cocTosiHUs BeniecTBa. Da3oBbie 14 1 bu6mmoreka [IOK
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Iepexoibl https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
. 1
1 nexrpiieckoe noe 24 https:/m.edsoo.ru/f16b68d7
bubmuorexa [JOK
. i i 1
4.2 IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 Towin s pasmrHbx cpesax 6 https:/m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTHUKYM
| . bubnuotexa [JOK
1 Pumieckiti npakTkyM 16 16 https:/m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
bu6nmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 8 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
= Marsirroe rore 14 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHAYKIHA 13 I https://m.edsoo.ru/39859¢f1
Wroro no pasaeny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
bu6mmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 hitps:/m.cdsoo.ru/39859f1
bu6mmoreka [JOK
22 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15 hitps://m.cdsoo.ru/39859¢f1
)3 MexaHnyeckHe U 3JEKTPOMarHUTHbBIE 10 | bubnnoreka [JOK
’ BOJIHEI https://m.eds00.ru/39859f1
2.4 Onrrka 25 1 bubmorexa HOK
https://m.edso0o0.ru/39859¢f1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIHEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
bubmuorexa [JOK
1A T 1
3 Ocrosat CTO > https://m.edso0o0.ru/39859¢f1
Htoro no paszneny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorexa [TOK
' PHYCKYIAD y https://m.eds00.ru/39859f1
bubmuorexa [JOK
4.2 D 5
Hsuka atoma https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
) YaCcTHUIL https://m.edsoo.ru/39859%¢f1
Hroro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuorexa [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 hitps:/m.edsoo.ru/39859%f1
Hroro no pazneny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuoreka [JOK
A ) 1 1
6 VSHHCCICHI TIPARTHIEYM 6 6 https:/m.edso0.ru/39859ef 1
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubmuoreka [IOK
' JeATEeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edsoo.ru/39859f1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 1
SSEPBHOE BpeMA 0 https://m.edso0.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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