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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpelHero obmero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOXKEHHH U TpeOOBaHWUU K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTenbHOi mporpammsbl, mnpeacraBieHHsix B ®I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueObHoro npeamera «dusnka» B 00pa30BaTEIbHBIX OpraHU3AMIX
Poccuiickoit ~ ®denepanyu,  peagu3ylOIIMX  OCHOBHBIE  00pa30BaTElIbHBIC
IPOTrPaMMBL.

[TporpamMma no ¢usuke onpeaenser 00s13aTeIbHOE PEIMETHOE COACpKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OOydaromuxcs.
[Iporpamma mo ¢u3uke Aa€T NOpeacTaBiIEHUE O LENAX, COJEpPKaHUH, OOLIEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yuyenue kypca (uzuku yriayOJEHHOTO YPOBHSI MO3BOJISIET PEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpUEHTAIH, HAIIPABJICHO HA CO3/IaHHE YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOIMMBI Mg MPOAODKEHHS O0Opa3oBaHHs B
OopraHuzanusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mo (QusMke ONpENensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHbie (Ha  yriyOnéHHoM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKM TpeOOBaHWN K JIMYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coJiep>kanue yueoHoro npeamera «dusnka» mo rogam 00yyeHusl.

[Iporpamma 1o ¢u3MKE HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJI30BaHA YUYUTEIIMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PAO0OYHX MPOTPamMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K TMpEenojiaBaHuio (PU3MKM Ha YIIIyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s13aTeNBHON YaCTH CollepKaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLIkonbHbI Kype HU3HKH — cCHCTEMOOOpa3yoIuii
JUIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npuMeHeHnEe (U3MYECKUX 3HAHUW OMPENSTIIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBAaHHE YMEHHN NMPUMEHSATH HAYYHBIN
METO/1 IO3HAHMSI IPY BBIIIOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KaK MPHUHIIMIIBI €r0 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SIBIIIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0benMHEH BOKpYr (¢u3nueckux Teopuid. BenymwuMm B Kypce sBisiercs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTapHOTO MNOTEHIHala (U3NYECKON HayKu, OCMBICICHUE CBSI3U PA3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C  MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpum 3TOM paccmarpuBarorcss Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, WU
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 5SKOJOTMYECKHMM Mpo0siieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a TakkKe 0O0CYXKIEHHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30M1acHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-/EATEIbHOCTHOrO noaxona. s gusuku peanuzanus 3THX
NPUHLIUAIIOB 0a3UpyeTcsl Ha UCIOJIb30BAaHUH CAMOCTOSITEIbHOTO HKCIIEPUMEHTAa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHHUYECKHE ONBITHl TMPU HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHbie paboThl U PabOTHI MpakTHKyMma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO0 TMpakTUKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM U3 JTHX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TpPaKTUKyMa B CHUCTEMY JaOOpaTOpHBIX paboOT, KOTOpPHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIAaroBoi HHCTPYKIIHH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKHU JJIS 3THX BHJIOB YYCHHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXOI U3 OCOOEHHOCTEHN MOYypOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH M TTOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yIENsAETCA PEHICHUI0 PacYETHBIX U KaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3WUYECKOU MOJENbIO, MO3BOJISIONINE MPUMEHSTh
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszliesia Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIICH KU3HH, TpeOyroIre BhIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus TOJDKEH U3ydaThCsl B YCIOBHIX
npeaMeTHoro kabuHera. B kaOuHere (U3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYI0BaHUE.

JlemoHCTpanoHHoe oOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JIOCTATOYHOCTH W  OOECIEUUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JlabopaTopHoe 00OpynOBaHME I YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M NU(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHEe WHTEpPECa M CTPEMJICHUS OOYJalomUXCs K HAyIHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUE UX HUHTEIUIEKTYaJdbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa M3y4YeHHs] OCHOB
CTpOEHUS MaTepuu M PyHIaMEHTAIBHBIX 3aKOHOB (DHM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuien
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHus:

NpUOOpPETEHNE CUCTEMbI 3HAHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHYIO  (U3uKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUM MPUMEHSITh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
bu3nYecKux SBJICHUM B MPUPOAEC U JJIsl MPUHITHS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKkoil MOAENbI0, 3aJad, MOAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3/IaHUE
dbu3nyeckoil MoJeNnu, aJeKBaTHOW YCIOBUSIM 3aJaud, B TOM YHCJIE 3a/aad
WHXXEHEPHOT0 XapakTepa;

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSTEJILHOTO IUIAHUPOBAHUS U TPOBEACHUS
bu3MYeCcKUX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpPHpeTaluu  HUHPOpMaIUH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepaM nmpodhecCuOHATHHOU ACSTEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI 10 CHEHHATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOGUIIS.

Ha uzyuyenue ¢pusuku (yrayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE MepeueHb JabopaTOpPHBIX U
IPAKTHUECKUX paboOT SIBISETCS PEKOMEHJOBAaHHBIM, YYMTENb JIeJaeT BbIOOD
pOBENCHUs J1a0OPaTOPHBIX PAbOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunblilt MeTO O3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTalbHas Hayka o npupojae. HaydHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIEIOBAHUS (PUBUUYECKUX SIBJICHUU.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IH(POBHIE
U3MEpUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIFOTHO TBEPJIOE TENO, HWJealdbHAasl KUIAKOCTb, HWACATBHBIA Ta3, TOYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, rpaHUIlbl €ro npuMeHuMoctu. dusndeckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKym.

WN3mepeHne cuiibl TOKAa W HANpSKEHUST B LEMHU MOCTOSHHOTO TOKAa MPHU
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBUKCHMUSI.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOCKIMU HA OCH CHUCTEMbl KOOpPAHUHAT.
CnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUaIbHON TOYKU OT BPEMEHU U HX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe cBOOOMHOTO majeHus. J[BuxeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBosmHenHoe  nBWKEeHME. J[BHKEHHME  MAaTepHAIIBHOM  TOYKHA 11O
OKPYXHOCTH. YTJIOBasi W JWHEHHas cKopocTh. [lepmom m wactora oOpamieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHT€HLUAIBHOE) U IMOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBWKEHUE CHAps[OB, LIEMHbIE, IIECTEpEHYAThIE W PEMEHHBIE IEpeauH,
CKOpPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanys npeaenbHOro nepexo/ia i "3MEpEeHNe MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IIyTEW, TPACKTOPHUHA, CKOPOCTEH ABUKEHUS OJHOIO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3mepenue YCKOPEHMUS CBOOOTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne fABWXKEHUSI Tejla, OpPOIIEHHOTO TOpu3oHTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCUMOCTH MEXY JalbHOCTHIO
NOJIETA M HAYAJIBHON CKOPOCTHIO TEIa.

W3yyeHue IBHKEHHUS Tella M0 OKPYXHOCTH C ITOCTOSIHHOW I0 MOZIYJIFO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja oOpalieHus] KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpPENEIIECHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 17151 MaTepraaIbHON TOUYKH.

Tperuit 3axkoH HproTOHA 17151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOU MACCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguyeckod IMMpOTHL. JIBUXKEHUE
HeOECHBIX TeN U UX CITyTHUKOB. 3akoHb! Kerepa. [lepBast kocMuyeckas CKOpOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIECHUSA TNMPU ABUKEHUU Tela B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

Hasnenune. ['mapocratnueckoe nasinenue. Cruna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPIUAIbHBIX CHCTEMAaX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHrne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacCchl € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOIIEW  MNPWIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOIECUCTBUSA TEII.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MTAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAUEHHS U CKOJIBIKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpyCcKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka Io
HAKJIOHHOM INTIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIIH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO, TIEPEKUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodduimenta TpeHUs 1Mo BEIUYHHE YTIIOBOrO KoddduimeHTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrKEHUS OpycKa MO HAKIOHHOM MIIOCKOCTU C TEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuibl.
CnoxeHue CUil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeyCTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHE TMPOLECCHl: KPOHIITENH,
CTPOUTEIIbHBIN KpaH, peléTyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanye ycioBUM pPaBHOBECUS TBEPAOIO TeJla, HMEIOLIErO OCh
BpAIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PaCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIAb ONOPBI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. L{eHTp Macc
CUCTEMbI MAaTEpUATIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunapl Ha MajqoM M Ha KOHEYHOM mepemelleHuu. [ 'paduyeckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnIMaNbHBIE W HENOTEHUMAJbHbIE Cuibl. [loTeHumanbHas sHEprus.
[ToreHuuanbHass SHEPrus ynpyro AeQpopMUpOBaHHON MpyxuHbL. lloTeHnnanbHas
DHEPIus Tela B OJHOPOJHOM I'pAaBUTALMOHHOM mone. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbst KoCMUYECKask CKOPOCTb.

Cesi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKON SHEPI M.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MTPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOI, (UTrypHOE KaTaHHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PadOTHI.

B3auMHbIe NpeBpalicHUs] KUHETUYECKOM M NOTCHIMAJIBHOW 3HEPrui INpu
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepeHne nMiryiibca Teiia o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATHM, CKOPOCTU MOJENIU 3JIEKTPOMOOMIIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3Mepenre KHHETUYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIUAILHON HEPTUU MPYKUHBI ¢ PaOOTOMN CHJIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KMHeTnYeckor Tteopuun (MKT), ux
ombiTHOe oOocHoBanue. Jluddysus. bpoyHoBckoe nBmWKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pazMepel MoJekyn (aromoB). KosmuecTBo BemiecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCS XaOTUYECKU U HE B3AMMOJEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Kianeiipona. Ao6comoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3b  MeEXIOy [JaBJIE€HHEM W  CPEIHEH  KUHETHYECKON  BHepruei
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOIMHAMUYECKONW CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEN MOCTYyNaTeIbHOrO TEIJIOBOTO IBM)KEHHS €€ YaCTHLI.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Bueoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita IlTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomuol, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO paBHOBECHUS IIPHU
TEMJI000MEHE MEXITY TOpSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne n3o06apHOTo Imporiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMbl KaK CPEIHHE 3HAYEHUS BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. CamMomnpou3BOJIbHAS — pellakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXeHUE IS BHYTPEHHEH SHEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHLUEHTPALMs YaCTHUIL, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMOuHaAMUKe. Boruucienue paboTsl 1o rpaguky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crmoco0  M3MEHEHHsS  BHYTPEHHEW  3HEPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelnbHasi H  MOJISIpHAs
TEIUTOEMKOCTH BEHIECTBA. YpaBHeHMe Mailiepa. YaenbHas TEIUIOTa CrOpaHUs
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  OSHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA IS PABHOBECHBIX IPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHA JUIsI HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACTIEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTenen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CpeIbl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIM3AIUSA «TEILUIOBBIX» OTXOMOB C
MCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHIIN3AIMS OMOOPTaHUYE€CKOTO TOILIMBA J1JIs
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEMN BEIIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aguabaTHOTo mpoiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue annadbaTHOro mpouecca.

N3ydeHne B3aMMOCBA3M DHEPTHH MEXKMOJIEKYJISIPHOTO B3aUMOAECHCTBUS M
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta MapooOpa30BaHUSI.

HaceblllileHHbIE W HEHAchIlleHHbIE Mapbl. KadyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, NX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAs U OTHOCUTEIIbHAS BIIaKHOCTD.

TBépnoe Teno. Kpucramnmnueckue u aMopHbie Teaa. AHU3OTPOIUSI CBONCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacumpeHue XKUIKOCTEH U TBEPABIX Tel, 00BEMHOE W JIMHEWHOE
paciipenue. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHU YaCTHUI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHOoe HaTsDKeHHE. Kod(PhUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumnsipasie siBinenust. J[apiaeHue moa MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MAaTEpUAIIbI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHUs BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS] KPUCTAIUIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHONW BIaKHOCTH BO3/AyXa M OIIEHKAa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3sMHOBOro obOpasma oT
IIPUJI0KEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inexmpuueckoe nosne.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsifl. 3aKOH COXPAHEHUSA DSIJIEKTPUYECKOIO
3apsna.

BsaumopaeiictBue 3apsanoB. Todeunsle 3apsaasl. 3akoH KynoHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MoJsA. OQHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHUMAIOB M
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B JJIEKTPOCTAaTHYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl DJIEKTPOCTATUYECKOro TMojdsl (KaKk OJHOPOJHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYTIEPIO3ULIUU ITIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JUHUN HAOpsDKEHHOCTH ATUX TMOJIeH U
DKBUITOTEHLIUAJIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coeMHEHNE KOHIEHCATOPOB. [locnenoBarenbHOe COeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUUECKas 3allliTa, 3a3eMJICHHE DJIEKTPONpHOOpOB,
KOHJIeHCaTOphbl, renepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTUH.

Monens anexTpoctaTuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAgu
IUIACTHH, PACCTOSIHUS MEXIY HUMH U JUAICKTPUYECKON IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aUMOJICHCTBYS 3apSKEHHBIX TElL.

Habmroienue npeBpalieHus SHEPruu 3apsHKeHHOTO KOHAGHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCUHEHUH KOHIECHCATOPOB.

HccnenoBanne pa3psaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpudecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hampsokenune U u DJIC € .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBHCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOLIAAW IIONEPEYHOIO CEYECHUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TemioBas MOIIHOCTb, BbleseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM (3aMKHYTOM) JJICKTPUYECKOM Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambIkaHue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCH: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb COIPOTUBIICHUS IUIMHAPUYECKUX HTPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne IJC. KopoTkoe 3aMbIKaHHE TalbBAHHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

HccnenoBanye CMEIMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOoro COMPOTURIICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd IJ{C raabBaHMYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toxu 6 pa3uunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U TpHUMECHas  MPOBOJUMOCTD
noJynpoBogHUKOB. CBoicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. Pazmuuneie TMIIBI caMOCTOSTENBHOTO paspsna. Monnus. [lma3ma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAUO[, TajbBaHUKA, paUHUPOBAHUE MEIH,
BBIIUIABKA AJIFOMHUHMS, 3JIEKTPOHHAS MUKPOCKOIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa ¥ IpOBOJIUMOCTb BO3/1yXa.

CpaBHEHME TPOBOAMMOCTH METAJJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTUBIICHHS — TEPMOPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/A.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TOIPEIIHOCTH U3MEPEHHUI (PU3HUECKUX BEJIIUYHH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHa B 10 kjacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C UZYUEHUEM MEMOO0E HAYUHOZ20
no3HanuA: SBJICHHWE, Hay4yHbId (aKT, rumnoresa, (pusmyeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHMH. JluHeitHas QyHKIu,
napaboiia, runepOosna, uX rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOMKIAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, 1uddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKaroIIell cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE AaTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS TUCCOLMAIUS, TalbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yU4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHHUKE, CTATUUYECKHE KOHCTPYKLIHMU
(KpOHIITEWH, peméryaTble KOHCTPYKIIUK), UCTIOIB30BaHUE 3aKOHOB COXPAaHEHUS
MEXAaHUKH B TEXHUKE (THPOCKON, BOJAOMET M JAPYTUE), ABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IOJIyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCJIE HaHOMAaTepUaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TajbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TOCTOSHHBIX MArHHUTOB W MPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMD cyneprno3unun
MArHUTHBIX NOJIEH. JIMHUM MarHUTHON MHIYKIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cunia Amniepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHUE 3apsSIAKEHHON YaCTHUIIbI
B OJTHOPOJIHOM MarHUTHOM MoJie. Pabota cumsl Jlopenia.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, napa- u JUaMarHeTUKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETP,
AJIEKTPOBUTATENH SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHUTHOW MHYKIIMU TIOJISI JJITMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnroienue nBuAKEHUs My4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIILHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOTOK BekTOpa MAarHUTHOU
uaaykiuu. OJIC uHAyKuMU. 3aKoH SJEKTPOMAarHUTHOM HHAyKuuu Dapases.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylllka WHIYKTMBHOCTM B LENM IOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. 31C caMOMHAYKIIUY.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAs
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpayuu.

HabGnronenue siBJIeHUS 2JIEKTPOMAarHUTHOW MHTYKIIHH.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUH OT CKOPOCTH W3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd J/1C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KoJsie0anust v BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMsSI MEXaHUYEeCKON sHepruu). BriBoj
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOaHUN M3 UX PHEPreTHUECKOTO U
KMHEMAaTUY€CKOTO OMTMCAHMUS.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOanuid. llepuwon ManbiXx CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4ecKoro wasitHuka. Ilepuos CBOOOIHBIX KOJEOAHUNW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyXarmux KojaeOaHuii 1 3aBUCUMOCTH TIEpHUOia CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

UccnenoBanne kojebaHWi Trpy3a Ha MACCUBHOM TIPY)KMHE C LEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOaHUIX Tpy3a Ha TIPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJCOAHU.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

W3y4yeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaKOINX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
uaeanpHOM KoJsiebatenbHOM KOHType. Popmyna Tomcona. CBsi3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa ¢ aMIUTUTYI0M CHIIBI TOKa B KOJIe0aTeIbHOM KOHTYPE.

3aKOH COXpaHEeHHs SHEPTUH B HJI€aTHHOM KOJIe0aTeIbHOM KOHTYDE.

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

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIbI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CUHYCOMJAIBHOIO NMEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mepeaadya W NOTpeOICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPpU IPOU3BOACTBE AeKTposHepruu. KympTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JMHUH JIEKTpOorepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXarOMIUX JIEKTPOMArHUTHBIX KOJICOAHHIA.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyXIeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COECIMHEHMHM pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IOCIEA0BATENbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHE, MHTep(epeHIus u
T paKIms.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3alysi, HHTepdepeHuns u qudpakims.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIE€KTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEH CPEeJIbI.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHa, TenedoH, CBU-nieun,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOA0IbHBIX BOJH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: U NpeJOMIIEHUS. MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)keHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHPaKpacHOTO U YIbTPAPUOIETOBOTO U3ITYICHH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3ydeHune napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xox nmyueil B mpusme. [ucnepcust cBera. ClOXHBIM cocTaB O€noro cBera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKash CUja TOHKOM JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTOsiHUSL TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCUTEIBHOTO
IIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckoil ocu. IloctpoeHune wu3z00pakeHW TOUYKM M OTpe3Ka MpsIMOUA B
COOMPAOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWutepdepenius cBera. KorepeHTHbIE HCTOYHHUKHU.
VYcnoBus HaOMIOJEHUST MAaKCUMYMOB M MHUHUMYMOB B HMHTEp(EpEeHLIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIacCHYECKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIeHUsI CBETA.

HaOnronenue noJiIHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/1a.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paxeHUM B JIMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronenune natepdepeHnm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE OJSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIMH3.

[TonyueHnne n300pakeHusi B CUCTEME U3 MIOCKOTO 3epKaja U JIMH3HI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepYEepeHInn 1 MOJISIpU3aIii CBETa.

N3yueHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIYyYCHHUS Ha JIBYX IIEISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3ITy4eHUs CBETOAMOAA MPHU NMOMOILIM IU(PaKIIMOHHON
PELIETKMU.

Pa3znen 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcnoBue npuuuHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeENJICHUE
BPEMEHU U COKpAIICHUE JIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEHU 3apSHKEHHBIX YACTHIL.

Y4eHN4eCKui IKCIIEPUMEHT, JTA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YECHHE (M3TydeHUE aOCOJIOTHO YEPHOTO TEIa).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTenHa 11 pororddexra. «Kpacnas rpanuma» gororddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIICHME CBETa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIW3aluu JBWXKYyIeWcs dactulbl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MUKpPOCKOI, COJIHEUHas Oarapes,
CBETOJUO/.

Jlemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIECIOBAHUIO CTpOeHUs aroMa. I[lnmaHerapHas monenb aromMa
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBera. Jlazep.

TexHH4eCcKre yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJHBI JA3€pHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHoz0o A0pa u INEMEHMAPHBIX YACMUY.

Hyxnonnast mogens sanpa [eiizenOepra—Banenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBoNCTBa MOHM3HUPYIOUIETO M3IIyYeHUs. BiusHHE PaguOaKTUBHOCTHM HA >KUBBIC
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHUE AaCHEKThl Pa3BUTHUSA
AIEPHON SHEPrETUKH.

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npegenamu CrtaHmapTHOW Mojnenu. TéMmHas marepuss U TEMHaA
SHEprusl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHn4eckne yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.

Pa3zgen 8. JiieMeHTBI ACTPOHOMHUH M aCTPOPU3MKH.



Otanbl pa3Buths actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOChEpHast aCTPOHOMHUS.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3BI, IUIAHETHI, UX BHIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/IbI TJIaBHOM TMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Mneunsiit Ilyte — Hama [Nanaktuka. Ilonoxxenne n nBuxkenue CoaHna B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApPAX
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3Aus (CEBEpHOTO MOJIyIIapus U SIPKHUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEHM W 3BE3AHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUM (PU3NYECKUX BEITUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHUYECKUM  SKCIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBD, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCUTENIBHOCTW», «KBaHTOBas
busnka», « IEMEHTbI aCTPOHOMUH U aCTPODUZUKI.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUPA, 3HAYCHHUE OIMCATEIIBHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM M MPOTHOCTHYECKOW  (DYHKIUN
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAy4YHbId (PaKT, rumnoresa, (pusmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CHCTEMBbl YypaBHEHHU. TpUTrOHOMETpHUYECKHE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKUMH. [Ipu3Haku mogoOusi TPEYroJbHUKOB,
OTpeJieIeHHE TUIOMIAIN TIIOCKUX (GUTYp U 00BhEMA Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpoOnE, KoJieOaTelbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYKOBasl JMAarHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
pUpoJe.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUITMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, ceicmorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMAarHOCTUKa B TEXHHKE,



HpOCKHHOHHBIﬁ arrapar, BOJIOKOHHAasA OIITHKA, COJIHCYHAsA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIETO OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[CHHOCTHBIX
OpUEHTalMi, T[O3UTHBHBIX BHYTPEHHHUX  YOEXKIECHHI, COOTBETCTBYIOIIHMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIUTAHMSA:
e C)OPMUPOBAHHOCTH IPAKTAHCKON MO3UIIMU 00YyHarOUIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;
e IPUHATHE TPAAUIMOHHBIX  OOIIEYEIOBEUECKMX TIYMaHHUCTHYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;
¢ TOTOBHOCTHb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX T'PAKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYINpaBICHUM B  00pa30BaTEIbHOU
OpraHu3aluy;
e YMEHHUE B3aUMOJCUCTBOBATH C COLMATIbHBIMUA UHCTUTYTAMHU B COOTBETCTBUU
C UX (PYHKIMSIMU U HA3HAYEHUEM;
¢ TOTOBHOCTH K TYMaHUTapPHOW Y BOJIOHTEPCKOU IEATENBHOCTH.
NATPUOTHYECKOr0 BOCIIMTAHUSA:
e chOPMHUPOBAHHOCTD POCCUHCKOM TPaKIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;
¢ [IECHHOCTHOE OTHOWIEHWE K TOCYIAPCTBEHHBIM CHMBOJIAM, JIOCTHKECHHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEACHHUS;
¢ CIIOCOOHOCTh OILICHUBATh CUTYalUI0 U MPUHUMATh OCO3HAHHBIE PELIEHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;
e OCO3HAHME JTUYHOTO BKJI/1a B IOCTPOCHHUE YCTONYUBOIO OYIyIIETO.
ICTETHYECKOI0 BOCIIUTAHMSA:
¢3CTETUYECKOE OTHOLIEHHE K MHUpPY, BKIKOYAsg OCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e IHTEPEC K Pa3IUYHbIM c(hepaM mpodecCHOHATBHOU NEATebHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP Oyaymiel mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbI;

e TOTOBHOCTb M CITIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHUIO B 00J1aCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCTIUTAHMS:

e CQOPMUPOBAHHOCTh HKOJOTUYECKON KYJIBTYpbl, OCO3HAHUE TI100aTBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

e INIAHUPOBAHUE U OCYIIECTBJICHHE JIEHCTBUU B OKpYXKalolledl cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

e PACIIMPEHHUE OIbITA JCATEIBHOCTH HKOJIOTUYECKON HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI0 MO3HAHMS:

e ChOPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

e OCO3HAHWE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH B MPOILIECCE
U3ydeHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO M UCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
e CAMOCTOSITEILHO  (hOopMyIUpoBaTh M aKTyaJU3UpOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENIETISATh IIEM JEATENbHOCTU, 3aJaBaTh MapaMeTpPbl U KPUTEPUU HUX
JIOCTUKEHUS,
e BBISIBJIATH 3aKOHOMEPHOCTHM U TMPOTUBOPEUYUST B  PacCMaTPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUs] MPOOJIEMBbI ¢ YYETOM aHaAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
¢BHOCUTb KOPPEKTHUBBI B  JI€ATEJIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
pPE3YyIAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEIACTBUM I€SITEbHOCTH;
e KOOPAMHUPOBATh M  BBHINIOJHATH PabOTy B  YCIOBHSIX PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBbIe ucciaenoBarejbCcKHe 1eHCTBUA.
e BJIQJIETh HAYYHOM TEPMHHOJIOTHEHN, KIIOUEBBIMU MOHSITUAMHU M METOJAMHU
buznueckoil HayKu;



e BJIaJIETh HaBBIKAMH YYEOHO-UCCIEA0BATENIBCKON U MPOEKTHOM €SI TEIbHOCTH
B 0071aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOWCKY  METOJOB  peleHus 3anad  (U3HUECKOro  COACpIKaHMS,
IPUMEHEHUIO Pa3INYHbIX METOJOB IT03HAHUS;

*BJIQJIETh BHJAMU JAEATEIBHOCTH IO IOJIyYEHHUIO HOBOIO 3HAHMS, €ro
UHTEPIIPETALUU, TPEOOPa30BAHUIO U PUMEHEHUIO B PA3TUYHBIX YUYCOHBIX
CUTyallusiX, B TOM YHCIJI€ MPH CO3/JaHUU Y4eOHBIX MPOEKTOB B 00JacTU
bu3uKy;

* BBISIBJISITh IIPUUMHHO-CJIEICTBEHHBIE CBSI3W U aKTyaJu3MpoBaTh 3ajady,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxOAuThb AapryMeHTbl Jid
JTIOKa3aTesIbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
pEeLIeHHS;

e AHAIN3UPOBATH IIOJIyYCHHBIE B XOJE€ pELICHUs 3aJa4d pPe3yJbTaThl,
KPUTHUYECKH OLIEHNUBATh UX JIOCTOBEPHOCTD, IPOIHO3UPOBATH N3MEHEHNUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (OpMyIHpOBaThH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE PU U3YUCHUH (PU3HKY;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

eyMETh IEPEHOCUTh 3HaHUA 1O (U3MKE B NPAKTUYECKYIO 00JIacTb
KU3HEIEATEIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

e BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTMHAIBHBIC TOAXO/bI U PEIICHUS;

e CTaBUTb IIPOOJIEMBI U 33]1a4H, JOMYCKAIOLIUE AJIbTEPHATUBHBIE PELICHMUS.

Pabora c nndopmanueii:

e BJIaJIETh HAaBBbIKAMU MOJIy4eHHS] MHPOPMALIMKN (PU3HUECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M WHTEPIpEeTalni0 MHPOPMAlUU pa3iInuHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OpMAIUY;

¢ ICMIOJIB30BATh  CPEACTBA HMH(MOPMALMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lad C COOJIIoJeHUEeM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

e CO3/1aBaTh TEKCTHI (PU3UUYECKOTO COJAEpk aHUS B Pa3IMUHBIX (QopMarax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YAIU3ALIUH.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:



¢ OCYIIECTBIISATh OOILIEHWE HAa ypokax (U3MKK U BO BHE-YPOUHOMU
NeSITEIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOHQIMKTHBIX CHUTyalluii U  CMAr4ath
KOH(JIMKTHI;

e pa3BEPHYTO U JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHs C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMaHAHON M MHIUBUIYaIbHOU
paboTHI;

 BHIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JECUCTBUN C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

e IPUHUMATh 1EIH COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH M
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTH)KCHHIO: COCTaBJATH IUJIaH
NEHCTBUM, pacpeaessaTh pojid ¢ Y4ETOM MHEHUIN YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXJAOrO YYacCTHHKA KOMaHIBI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

e IpE/JIaraTh HOBBIC TIPOCKTHI, OILICHWBATh HUACH C TIO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKOIN 3HAUUMOCTH;

¢ OCYLIECTBIISITh TIO3UTHBHOE CTPATETMYECKOE TOBEJEHUE B Pa3IMYHbIX

CUTyallWsIX,  TPOSBIATH  TBOPYECTBO WU BOOOpakeHHWE,  OBITh
UHHUIIMATHBHBIM.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHS

Camoopranusanus:

* CAMOCTOATEIBHO OCYILIECTBIISTh MO3HABATEIBHYIO ACSITENbHOCTh B 00JIACTH
(GU3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

e CAMOCTOSITEIBHO COCTABJIATH IIJIAH PELIEHUS PACYETHBIX M KA4ECTBEHHBIX
3a]a4, TUIaH BBIMOJHEHUS MPAKTHUECKOH paboThl ¢ y4ETOM HMEIOUIUXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEU U MPETIOYTECHUH;

e 1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

e paCIIUPSTh PAMKH y4E€OHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

e ICTIATh OCO3HAHHBIA BHIOOP, ApPryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIbIT;

e CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO 3PYIULMA B 00JaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBHI B JCSITEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;
eBJIAJICTh HABBIKAMHU  TIO3HABATEIHHOW  peIeKCMH KaK  OCO3HAHUS
COBEPILIAEMbIX JEHCTBUN U MBICIUTENbHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;
e HICTIONL30BATh MPUEMBI PEIICKCHUU JIJIsI OLICHKU CUTYaIlid, BRIOOpA BEPHOTO
pEIICHMS,;
e YMETh OIICHUBAaTh PHUCKH M CBOECBPEMEHHO NPUHUMATh PEIICHUS M0 HX
CHUKEHMUIO;
e IPUHUMATh MOTHUBBI W aPryMEHTHl JAPYrUX TIpU aHaJIU3€ pe3yIbTaToB
NEeSATEeITLHOCTH;
e MPUHUMATH CE0s1, TOHUMAsi CBOM HEJAOCTATKH M IOCTOMHCTBA;
e IPUHUMATh MOTHUBBI W apPryMEHTHl JAPYIHX TIpPU aHajdu3e pe3yJbTaToB
NEeSTEeIbHOCTH;
e MPY3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIHOKH.
B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpPEIHEro OOmmero ooOpa3oBaHusi y OOydYaroUIuXxcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHHMS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIOMIETO0 CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTH aJanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTUBAIINH, BKIIFOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO TIETH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATb, MCXOMIS W3
CBOHMX BO3MOKHOCTEI;

¢ OMITATHH, BKJIIOYAIOIICH  CIIOCOOHOCTh  TOHHMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COLIMATIBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTBCS, MPOSIBIATH HHTEPEC M
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JTOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHHUIA:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeAaTeIbHOCTH
4eJIoBeKa, POJib U MECTO (DM3HKU B COBPEMEHHON HAay4HOU KapTHHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (PU3UUYECKON TEOpUH B
dbopMHUpOBaHUU MPEACTABICHUHN O (PU3MUECKON KapTHHE MUPA;

e pa3JIMYaTh YCJIOBUS MPUMEHUMOCTH MOJIee (GU3MYECKUX TEN U MPOIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCuéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepHaibHas TOYKA, PABHOYCKOPEHHOE JIBIKCHHE, CBOOOIHOE TajIcHUE,
aOCoJIFOTHO yripyras jaedopmalis, aOCONIOTHO YNpyroe U abCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJIENIM Ta3a, XKUIAKOCTU U TBEPIOTO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbINA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

e pa3nuyaTh YCIOBUA (TpaHUIIbl, O0JACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBSACHITH MEXAaHWYECKUE TMPOLECChl W  SBIICHMUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amunes Uit CKOPOCTH M IepeMeleHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXaHUYECKOU
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXaHWYECKOW IHEPTHH,
YCIIOBUSI paBHOBECHS TBEPJOrO Teia), TMPH OSTOM UCIOJIB30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMIYJbCAa U
MEXaHUUYECKOMN IHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUSI,;

e AHAJIU3UPOBATh M OOBSCHATH TEIUIOBBIE MPOIIECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble TmoOJOKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOIUHAMHUKUA (CBSA3b JAaBJCHUS HJEAJBHOIO Ta3a CO CpeIHel
KUHETUYECKOM DHEPIrUEN TEIUJIOBOTO JBUKEHUS WM KOHIIEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEIIECTBA CO CpPEIHEW KUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
ra’a ¢ KOHLEHTpalUMeW MOJEKYJI H €ro TeMIepaTypou, YpaBHEHUE
MenpaeneeBa—KianeiipoHa, mNepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpPAHEHMS] SHEPIUU B TEIUIOBBIX MPOIECCAX), MPU FTOM HCMOJIb30BAThH
MaTEeMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

e AHAJIM3UPOBATH U OOBACHATD DJIEKTPUUECKUE SIBJICHHUS, UCTIOJIb3YsI OCHOBHBIE
MOJOKEHUSI U 3aKOHBI  DJIEKTPOJMHAMHMKUA  (3aKOH  COXpaHCHUS
AIEKTPUUYECKOTO 3apsaa, 3aKOH Kyiona, MOTECHIIMATILHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEH, MPU ATOM YKasbiBas YyCJIOBUA NPUMEHUMOCTH 3akoHa Kyiona, a
TAKXK€ MPAKTUYECKU BaXKHbIC COOTHOLICHWS: 3aKOHbI OMa I y4yacTka
UenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM uenu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

e ONMKCHIBATh (PUBUYECKUE MPOILIECChl U SBJICHUS, WCIOJIb3YSl BEJIUYHUHBI:
MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIAa U CUCTEMBI TEJI, CHJIA,
MOMEHT CHWJIbl, JaBJICHUE, IMIOTCHI[MAJIbHAs DHEPrusi, KUHETUYECKas
SHEPrusi, MEXaHWuYecKas SHeprus, padoTa CWibl, LEHTPOCTPEMUTEIBHOE
YCKOpEHUE, Cuia TSHKECTH, CHJIa YNPYTOCTH, CUJia TPEHHS, MOIIHOCTb,
SHEPrusl B3aUMOJACHCTBUS Tela C 3eMIEH BOMM3U €€ TMOBEPXHOCTH,
SHEpPrusl ymnpyroit aedopMaliud MPYKUHBI, KOJUYECTBO TEILIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Teja, padoTa B TEPMOJIMHAMMKE, BHYTPEHHSIS
SHEPIusl HJACAIBHOTO OJHOATOMHOTO Trasza, paboTa HJealbHOIO Tasa,
OTHOCHUTENbHAS BJIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TEMIOBOrO
JIBUTATENISA; AICKTPUYECKOE T0JIe, HAPSHKEHHOCTD JICKTPUUECKOTO TOJIs,
HanpsHKEHHOCTh T0JII TOYEYHOTO 3apsija WIM 3apsDKEHHOro Iapa B
BaKyyM€ M B JMDJICKTPUKE, MOTEHIMAI DJIEKTPOCTATUYECKOTO TIOJI,
pa3HOCTh  MOTEHUHMAIOB, JJIEKTPOJABWXKYIAs CHiIa, CUila  TOKa,
HanpsDKEHWE, MOIIMHOCTh TOKA, JJEKTPUYECKas EMKOCTh ILIOCKOTO
KOHJICHCATOpa, CONMPOTUBIICHUE ydacTKa ILEMU C TOCJIEA0BATEIIbHBIM U
napajiyieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIEKTPUUECKOTO TOJIS
KOHJIEHCATOPA;

¢ OOBACHATH OCOOCHHOCTH MPOTEKAHUsI (PU3UYECKUX SIBJICHUN: MEXaHHUUECKOE
JIBUKEHHE, TETUIOBOE JBUKEHHUE YAaCTUI[ BEIIECTBA, TEMJIOBOE PABHOBECHE,
OpoyHOBCKO€  JBIWXKEHHE, nuddy3usi, ucCnapeHue, KUIMCHUEe U
KOHJCHCAIMS, IUIABJICHUE W  KPUCTAUIM3AIMs,  HaMPaBJICHHOCTh
TEIUIONEPEAAYH, DJICKTPU3ALMS TEJ, IKBUMOTEHINAIBLHOCTh MOBEPXHOCTH
3apsIKEHHOTO MTPOBOJIHUKA;

* IPOBOJIUTHh MCCJICIOBAHUE 3aBUCHMOCTH OJTHON (hM3WYSCKOW BEIMYHMHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  W3MEPEHUM, MIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3YJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKOB ¢ Yy4E€TOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNI, IENaTh BEIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

¢ IPOBOJUTh KOCBEHHBIE WU3MEPEHHs] (U3MUECKUX BEIUYMH, TPU OSTOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPECHMUI;

e IPOBOJIMTH ONBITHI 10 MPOBEPKE MNPEIJIOKEHHOM TMIIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

e cOOJIIO/1aTh MpaBuiia 0€30MaCHOrO TpyZda MpHU MPOBEACHUN HUCCIEIOBAaHUN B
pamMkax  y4yeOHOro  OSKCIepUMEHTa,  MpakTUKyMa ©  y4eOHO-
HCCIIEOBATEIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

epelIaTh pACUYETHBIE 3aJaud C SIBHO 33JaHHOM M HESBHO 3aJaHHOM
(U3MYECKO MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYAloIlell TpeOoBaHUSAM 3ajayw,
OPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MpOBOJNUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3yibTaTbl U KOPPEKTHPOBATH METONBI PEUICHUS C
Y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TpeOYIoLe NPUMEHEHUS 3HAHUN U3 pPa3HbIX
pasnenoB Kypca (GU3MKHM, a TaKKe HHTErpallud 3HAHUW W3 JPYTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI ¢ OMOPOI HAa U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

¢ ICTIOJIB30BAaTh ~ TEOPETHMUECKHE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MIPOLIECCOB;

e IPUBOJUTH PUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATh M OLEHUBAThH MOCJIEICTBUS OBITOBOM M MPOU3BOJCTBEHHOU
NEATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MUECKUMHU NPOLECcCaMH, C
MO3UIIMHI IKOJIOTUUECKON O€30MacHOCTH, MPEJICTABICHUN O pallMOHAIBHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



 IPUMEHATH pa3jMyYHble CHOCOObI paboThl ¢ WHpOpManuend (GpU3nIecKoro
COJAEP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUECKH
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

e IPOSIBJIATH OpraHM3allOHHBIE U [IO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHMW B MpoIlecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

epaboTaTh B TpYIIE C MCIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBaTh pabOTy TPYMIIbI, PAlIMOHAJIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYallUsiX, aJICKBAaTHO OIICHWBATHh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

o IPOSIBIISATh MOTUBALIMIO K Oyaymnieil mpo(ecCHOHaIbHOM AESTENbHOCTH 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.

K xonmy oOyuenuss B 11 knacce npenMeTHbie pe3ysibTaThl Ha YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YYArOIIUXCS YMEHU:

e IOHUMATh POJIb PU3UKU B IKOHOMUYECKOU, TEXHOJIOTUYECKOM, COLMaIbHON
U 3TUYECKOHN cdepax NesATeNbHOCTH 4YEJIOBEKa, poJib U MECTO (DU3HMKHU B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMHUHU B IMTPAKTUYECKON
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHHUE OINUCATEITBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MIPOTHOCTUYECKON (PYHKIIMHA (HU3UYECKOM TEOPHH — DIJICKTPOJIUHAMUKH,
CHEIUaIbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pOJIb
¢bu3nueckoil Teopur B (POPMHUPOBAHMU MPEICTABICHUN O (PU3HUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE;

e pa3IMyaTh YCIOBUSA NPUMEHUMOCTH MoJieie (GU3NYECKUX T U MPOLECCOB
(s1BJI€HMIT): OTHOPOJHOE IIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTEeMaTUUYECKUN MAasTHUK, WJI€aJbHBIMI
IPYKUHHBIN MasiITHUK, rapMOHUYECKHE BOJIHBI, UJeaIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aTOMa, aTOMHOTI'O spa U
KBaHTOBOM MOJIC/IM CBETA;

e pa3vyaTh yCIOBUS (TpaHUlbl, 0O0JacTH) NPUMEHUMOCTH (PUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBICHITH DJIEKTPOMATHUTHBIC TPOIECCHl U SIBICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAUHAMUKU U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHJIYKIIMM B DJIEMEHTE JJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIbl  TOKa,  IOCTYJaTbl  CHEUUAIBHOW  TEOpUH
OTHOCUTEIBHOCTH DUHIITEWHA);

e AHAJIU3UPOBATHh U OOBSICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBpld U BTOpoM mocTynaTel bopa, mpuHIUI
COOTHOILIEHHsI HeompeneaéHHocTell ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONMKCHIBATh (PUBUYECKUE TIPOILIECChl U SBJICHUS, WCIOJIb3Ysl BEIUYHUHBI:
HaMNpPsHKEHHOCTD JIEKTPUUYECKOTO MOJISI, MOTEHIIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHUMAJIOB, JJICKTPOJBWXKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEJSITUBUCTCKUNA WMIYJbC, TOJHAs DSHEPrus,
AHEPrusi MOKOS CBOOOJHOM YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

e O0BSCHSATH OCOOEHHOCTH MIPOTEKAHUS buznuecKkux SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)xKeHue,
dbortoanekTpudeckuii 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

e OTIPEICTISATh HAMNpPaBJICHUE HWHIYKIIMU MArHUTHOTO TIOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

e CTPOUTH U300pakeHUe, CO3aBaeMOE TIIOCKUM 3€pKajioM, TOHKOUW JTIMH30M, 1
pacCUUTHIBATH €TI0 XapaKTEPUCTHUKY;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATUS, TEOPUHU H
3aKOHBI JJIA aHaliM3a M OOBACHEHUS (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3AHBIX CHUCTEMAax, B MEXKTaJTaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;

e IPOBOJNTH HCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEITUYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pPe3yibTaThl TMOJYYEHHOH 3aBUCHUMOCTH



¢usznyeckux BENMMYUH B BHIE TIpapuKoB C YYETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHHs (U3NYECKUX BEIUYMH, MPH ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| W3MEPEHUs, OLEHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH MPSMBIX H KOCBEHHBIX U3MEPEHHIA;

e IPOBOJIMTH OMBITHI 10 MPOBEPKE MNPEIJIOKEHHOM THIIOTE3bI: IUIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJly4YEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce IPEAIOKEHHOU
TUIIOTE3BI;

e OIIMCHIBATh METO/IbI OJIYYEHHS] HAYYHBIX aCTPOHOMHUYECKHUX 3HAHMIA;

e COOMIOIATH MpaBuiIa 0€30MacHOro TpyAa MPH MPOBEICHUU HCCIEAOBAHUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
UCCJIEIOBATEIBCKOW W IPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

epemIaTh pACUETHBIE 3aJa4M C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3AKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
IpU  HUCIOJB30BAHUM MaTE€MaTUYECKMX METOAOB pEIICHHs 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOJYYEHHBIX
pe3yibTaTOB;

e pelIaTh KaueCTBEHHBIE 33/1a4H, TPeOyIolne MPUMEHEHNS 3HAaHUHM U3 pa3HbIX
paznenoB Kypca (U3MKH, a TakKe HMHTErpaluu 3HaHUU U3 JApPYTHX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

¢ ICTIOJIb30BATh  TEOPETUYECKHE 3HaHUS [ OOBSCHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

* IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAYyKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIU3UPOBATHh U OIICHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOM
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIOIB30BAHNH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JTOCTUKEHUI



HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;

e IPUMEHSATH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMaruell (HU3NIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepabOoTKh M TPEIbSIBICHHUS y4yeOHOU W
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMalMIl0 W OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

e IPOSIBIISATH OpraHU3alHOHHBIE U NI03HABATEIIbHBIE YMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U YU€OHO-UCCIEI0BATENBLCKUX paboT;

epaboTarb B TpyHIE C HCIOJHEHUEM pA3NIUYHBIX COLMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIbI B pEUICHUE pacCMaTpUBaeMOil MpoOIeMbl;

* IPOSIBJIATh MOTHUBALMIO K Oynaymied mnpodeccrnoHalbHON NeATeIbHOCTH IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. HAYUHBII METO/I IO3HAHMSI ITIPUPO/JIbI
1.1 HayunbIii MeTO/1 TTO3HAHUS IPHPOIBI 6 0 0
HWroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1 2
2.2 JluHamuka 10 1 2
2.3 CraTuka TBEpIOTO TENa 5 0 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 1
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 0
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1
33 ArperaTHble cocTosiHUS BeniecTBa. DazoBbie 14 0 0
MepeX bl
Hroro no pazgeny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DeKTpuIecKoe mose 24 0
4.2 [TocTOsTHHBIN JIEKTPUUECKUIA TOK 24 1




4.3 Toku B pa3nuuHBIX cpenax 6 0
Hroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM

51  Owuskucckuii MPaKTUKyM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 24




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MarauTHoOe 1oJje 14 0 0
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1 2
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJTHbI
2.1 Mexannueckue KoneOaHus 10 0 1
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 1 0
23 MexaHnYecKre U 3JIEKTPOMArHAUTHBIE 10 1 0
BOJIHBI
2.4 Onruka 25 1 4
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUH OTHOCUTEJBbHOCTH
3.1 OcuoBbel CTO 5 0 0
Hroro no pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KopmyckynspHO-BOIHOBOH Ayann3m 15 1 0
4.2 ®duznka aToma 5 0 0
43 ®dwu3mMKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5 1 0

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Hroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus u 00o0meHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 23




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka. Komebanus v Bonnsl, 11 ximace/ Makumes I'.51., CuasikoB A.3.,
OO0111€CTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» Ousnka. Mexanuka, 10 knace/ Msakuiies I'.5., CunsgkoB A.3., O011ecTBO €
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JI[PODAY»; AKIIHOHEpHOE 00IIECTBO
«3narensctBO «IIpocBenieHre»

» Gusuka. MonexynspHas puzuka. Tepmonunamuka, 10 xkinace/ Msikumes 751,
CunsikoB A.3., OO1IECTBO ¢ OrPAaHUYEHHON OTBETCTBEHHOCTHIO «[[PODAY;
AxnronepHoe obmiectBo «M3naTensctBo «lIpocBeiienne»

» Guzuka. Ontuka. KBantosas ¢pusuka, 11 knace/ Mskumes I'.5., Cunsikos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO « IPODAY; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner
» duzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes I'.41., Cuasikos A.3.,
OO611ecTBO ¢ OTPAaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeieHme

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






	5b7f566883923f85cd703935b7962a7c6447dbc0cb14d63c3778c3fd648927f0.pdf
	b337aa96943280aa333139e648cabb1e20655da7aa46afa03d3ab9a6aacb0ad8.pdf

