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Pabouas mporpamma yuebHoro mnpenmera OVYIIn.06 ®Pusmka pazpaboraHa Ha OCHOBE

TpeOOBaHUI:

denepanbHOTO  rOCyJapCTBEHHOTO  00pa3oBaTEeNIbHOTO  CTaHAapTa  CPEIHEro
npodeccuoHaIbHOrO0 o0pa3oBanus mo crnenuanbHocTd 29.02.10 KonctpyupoBanwe,
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(3apeructpupoBano B Muntocte Poccuu 12 uronst 2023 r. N 74228), B 1.4. OeaepanbHoit
paboueii mporpaMMel o yuebHoMy npeamery "dusnka" (yriyOleHHbIH YpOBEHB);
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1. HOACHUTEJIbHAA 3AIIUCKA

Pabouas mporpamma yuebHoro npeamera dusuka npegHazHaueHa sl U3ydeHUsT PU3UKU
IIPH peaTU3aliK CPETHET0 0011ero oOpa3oBaHus B IPEeiax OCBOSHUS TPOTPaMMBbI MTOATOTOBKH
crienanucToB cpeanero 3seHa 29.02.10 KoncrpyupoBanue, MOAECIMPOBAHUE M TEXHOJOTHUS
M3TOTOBJIEHUSI U3/1€TIUH JIETKOW ITPOMBIIIJIEHHOCTH (110 BUAAM).

VYueoOnsiii npeamer Ou3rka NPUHAMICKUT TMpeaMeTHON obnacTu EcTecTBeHHO-Hay4YHBIE
npenmetel, PI'OC cpempnero obmiero oOpa3oBaHUs, W HM3y4aeTcs B COCTaBe 00S3aTEIBHBIX
y4eOHBIX MPEIMETOB 00111e00pa30BaATEIHHOTO ITUKJIA.

[Ipeamer sBasieTcs nMpodUIBLHEIM IpeaMeToM obimeoopazoBatenpHoro mukiaa I[IICC3 u
usydaercs Ha yriayonenHom yposae @I'OC cpeanero obmiero 06pa3oBaHus ¢ y4eTOM CHCIHPUKA
OCBaMBaeMOM CHEIUAIBHOCTH.

PaGouas nmporpamma yuebHoro npeamera ®@usuka (yriayO0nEHHBIN ypoBeHB) pa3paboTana
Ha OCHOBe TpeOoBaHMil K pe3ynbraram ocBoeHuss GI'OC COO, a takxke enepanbHO padboueit
MporpamMMbl BOCTIUTAHHUS.

PaGouas nporpamma yueOHoro npeamera Ousnka JaeT MpeicTaBiICHUE O LEsIX, o0uei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMera
O®u3rka Ha yriayOJIeHHOM YpOBHE, YCTaHABIMBAeT 00s3aTENbHOE IMPEAMETHOE COJIep’KaHue,
IpelyCMaTPpUBAET €ro CTPYKTYpPUpPOBAHHUE IO pa3fesaM U TeMaM Kypca, JAaeT paclpeneieHue
y4eOHBIX YacOB 110 TEMAaTUYECKUM pa3ziesiaM Kypca U OCIe0BaTeIbHOCTh UX U3YUECHHUS C YUYETOM
MEXIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTUKM Yy4eOHOTO IpoIlecca, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

Pabouas mporpamma ydeOHOro mpenmera ®Pusnka yriayOJIEHHOTO YpPOBHS IO3BOJISIET
peann3oBath 3a/1a4u MpodecCHOHaANbHON OpUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM s
IPOSIBJIEHUS] CBOMX MHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM OOydarouumcs,
KOTOpBIE HEOOXOIUMBI I MPOAODKEHUS 00pa3oBaHMs B OpraHU3alUsAX MPOPECCHOHATBHOTO
00pa30BaHUs 10 PA3TMYHBIM (DPU3UKO-TEXHUYESCKUM U WHXCHEPHBIM CIEITUATBHOCTSIM.

B mporpamme mno ¢usuke omnpenensioTcs IUIaHUPYyEMble pe3yibTaThl OCBOCHUS Kypca
(GU3UKU: JIMYHOCTHBIC, METAlpeAMETHBIC, MpeaMeTHble (Ha yriayOjgeHHOM ypoBHe). Haydno-
METOJIOJIOTUYECKOM OCHOBOM NJIs1 pa3pabOoTKu TpeOOBaHUM K JTMYHOCTHBIM, METAIIPEIMETHBIM U
IIPEIMETHBIM pe3ysibTaTaM 00yYaroIIUXCsl, OCBOMBIIUX MporpamMmy 1o (u3ukKe Ha yriayOIeHHOM
YPOBHE, SBIJISIETCS] CACTEMHO-/IE€ATEIbHOCTHBIN MOIXO/I.

PabGouas mporpamma mo @u3MKe MNpPeAOCTaBIsIeT BO3MOXKHOCTH JJISl peallu3alluu
pa3IMYHBIX METOJAMYECKUX IMOAXO0J0B K MpPErnoAaBaHui0 (U3MKU Ha yriyOJIeHHOM YpPOBHE MpH
YCIIOBUU COXpaHEHUs1 00s3aTeIbHOM YacTH Co/Iep KaHUsl Kypca.

®dwu3uka Kak Hayka 0 HanOoJsee 00X 3aKOHAX MPUPO/IbI, BEICTYIAs B KaUeCTBE y4eOHOTO
npeaMeTa, BHOCUT CYIIECTBEHHBIN BKJIaJl B CHCTeMYy 3HaHUN 00 okpyxkaromem mupe. Kypce
GU3MKN - CUCTEeMOOOPA3yIOMIUN ISl €CTECTBEHHO-HAYYHBIX Y4YeOHBIX MPEAMETOB, MOCKOIBKY
du3HYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHUHM, N3YyYaeMbIX XUMHUEH, OUOIOTHEH,
duznueckoii reorpadueit u actpoHoMmueit. Mcrnonb30BaHue 1 aKTUBHOE MPUMEHEHHE (PU3UUECKUX
3HAHUM ONpeNeNuyio XapakTep U OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTMH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MATEpPHAIOB C 3a/laHHBIMU
cBoiicTBamu. M3yuenue Gpu3MK1 BHOCUT OCHOBHOM BKJIaJ B QOPMHUPOBAHUE €CTECTBEHHO-HAYYHON
KapTUHBI MUpa o0ydaromierocs, B popMupoBaHUe YMEHUI IPUMEHATh HAYYHBIN METO/ MO3HAHUS
IIPU BBIOJHEHUH MU YUYE€OHBIX MCCIIEI0BAaHUH.

PaGouas mporpamMmma ®dusnka MONOKEH Pl UACH, KOTOPbIE MOXXHO pacCMaTpUBATh Kak
TIPUHITUIIBI €T0 TTOCTPOCHHUSI.

Wnes nenoctHocTH. B COOTBETCTBUM € HEM KypcC SBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Wnes renepanuzanuu. B cooTBeTcTBUY € HEll MaTepual Kypca pU3uKu 00beIMHEH BOKPYT
busznueckux Teopuil. Bemymmm B Kypce sBIsieTcsl (OpPMUPOBAHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BEIIECTBE U TIOJIC.
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Nnes  rymanurapusanuu.  Peanmsanuss  uaew  NpeAnoyiaraeéT — MCIOJIb30BaHUE
TYMaHUTApHOIO MOTEHIMaNna (PU3MYECKOW HAyKH, OCMBICICHHME CBS3UM DPA3BUTHA (DU3UKH C
pasBUTHEM OOIIECTBAa, a TaKXXE C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTWYECKHMU
npoOeMamMu.

Wnes npuxnagHoit HanpasieHHOCTH. Kypc ¢pu3uku yriry01eHHOro ypoBHS MpEeAroiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHMYECKHX U TEXHOJIOTMYECKUX NPUIOKCHUM H3YyYEHHBIX
TeOpuid W 3aKkoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YypPOBHE OOIIMX TPEACTaBICHUH U
COBPEMEHHBIE TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTHH.

Wnes skonorusanuu peanusyeTcss INOCPEACTBOM BBEACHHS DIIEMEHTOB COJIEPIKaHUSA,
MOCBALICHHBIX 3KOJIOTMYECKUM TNpo0IeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CYyXAeHUs Npo0IeM pallMOHaIbHOTO IPUPOJIONIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

OcBoeHne colepkaHHsl MPOrpamMMmbl 1O (HU3UKE CTPOUTCS HAa NPUHIMIAX CHUCTEMHO-
NeSITeIBbHOCTHOTO moxaxoxa. Jns ¢u3ukm peanuzamus STHX NPUHLIMIOB Oa3Hpyercs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIBHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeWcTByomero (akropa
yuebHoro nporuecca. [ yriay6ieHHOro ypoBHS - 3TO CHCTEMa CAMOCTOATEIBHOTO SKCIIEPUMEHTA,
BKJIIOYAIOLIET0 ()POHTAJIBHBIE OIBITHI IIPU U3yUYE€HUH HOBOT'O MaTepuaia, jJ1adopaTopHble padoTh
U paboThel mpakTukyma. Ilpu sToM moza paboTamMH MPaKTHKyMa MOHUMAETCsS CaMOCTOSITEIbHOE
UCCIIeIOBaHUE, KOTOPOE IMPOBOAUTCS MO PYKOBOJCTBY CBEpHYTOro, o0oOIIeHHOro Buja 0e3
MOIIArOBOM MHCTPYKIIUH.

B paGoueil mporpamme o ¢(usMuke cucteMa 3KCHEpUMEHTa, JabOpaTOpHBIX PaboT U
IpaKTUKyMa NpeJCTaBlIeHa eIuHbIM nepeuHeMm. Ilpu 3ToM oOecrieunBaeTcsl OBIIaJEHUE
00y4aroIMMHUCST YMEHHUSMHU IPOBOJAUTH IMpPSIMbIE U KOCBEHHBbIE M3MEPEHHUs, MCCIIEJOBAHUS
3aBHCUMOCTEH (DU3MYECKMX BEIUYMH M TOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATIOKEHHBIX
TUIIOTE3.

bonpmioe BHUMaHME yaeisAeTCs PELICHUIO PACYETHBIX M Ka4eCTBEHHBIX 3aaad. [Ipu aTom
JUIsL pacUETHBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 3aaydl C SBHO 3aJaHHOM M HESBHO 3aJaHHOU
(bu3nYECKOI MOJIEIIBIO, IO3BOJISAIONINE IPUMEHATh U3yUEHHBIE 3aKOHbBI U 3aKOHOMEPHOCTH KaK M3
OJIHOTO pazliena Kypca, TaK M HMHTEIpHUpYs NPUMEHEHHE 3HAaHUN W3 pas3HbIX pa3fesoB. [[is
Ka4eCTBEHHBIX 3a/lad IMPHOPUTETOM SBISIIOTCA 3aJaHus Ha OOBsICHEHUE/TpeIcKa3aHnue
NpoTeKaHHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKPY)KAOLIEH KM3HM, TpeOyrouue BbiOopa
bu3nyecKoil MoAeNu AJisi CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMH LETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

— (opMHUpoBaHME UHTEPECA U CTPEMIICHHS 00YUaIOIUXCsl K HAYYHOMY U3yUEHHIO TPUPO/IBI,
Pa3BUTHE WX UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;

— pa3BUTHE TPEJCTaBICHUMH O HAydyHOM MeETOJe TO3HaHMS U  (HOpMUpOBaHUE
HCCIIEI0BATENIBCKOTO OTHOLIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

— (opmHupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3yUEHUS OCHOB CTPOCHMS
MaTepuy U GyHJaMEHTAJIbHBIX 3aKOHOB (PU3MKH;

— (opMupoBaHHE YMEHUN OOBSCHATH SBJICHUS C UCIOJIb30BAaHUEM (U3UYECKUX 3HAHUN U
Hay4HBIX JI0KA3aTENbCTB;

— (opmupoBaHuEe TpPEICTaBICHUNA O poiu (DU3MKHU Ui Pa3BUTHUS JAPYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTUH;

— Dpa3BUTHE TMPEJICTaBIEHUH O BO3MOXHBIX cdepax Oynymeidl mnpodeccnoHaaIbHON
NESTEIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JalbHEWIIEMYy OOY4YeHHIO B 3ITOM
HaIlpaBJICHUU.

JlocTukeHne 3THX Lieneil obecriednBaeTcsl pelleHrueM CIeAyIoUMX 3ajad B Ipolecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oouiero oopa3oBaHus:

— TNpHOOpeTeHHEe CHUCTEMBbl 3HaHUKH 00 OOmMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKIIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, JIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI aCTPOPHU3UKU;



— ¢dopMUpOBaHNE YMEHUI PUMEHSATh TEOPETUUYECKUE 3HAHUS 1J11 O0BSICHEHUS (PU3HUECKUX
ABJICHUH B TIPUPOJIE U JUIsl IPUHATHS PAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;

—  OCBOEHHE CIIOCOOOB PELICHUs PA3IMYHBIX 33a4 C BHO 33/1aHHON (PU3NUECKOIl MO/IETIbIO,
3aJa4, Mo/Ipa3yMeBalOIINX CaAMOCTOSITENIbHOE CO3/laHue (GU3NYECKON MOIENH, COOTBETCTBYIOLIEH
YCIJIOBUSIM 33J]a4i, B TOM YHCJIE 33]1a4 HHKEHEPHOT'0 XapaKTepa;

— TMOHMMaHUE (U3NYECKHX OCHOB W MPHUHIUIIOB JEHCTBHS TEXHHUYECKUX YCTPOWCTB WU
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEAdy;

—  OBJIQJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHHS U MPOBEICHUS (DU3MUECKUX
OKCIEPUMEHTOB, aHAJM3a M WHTEpOpeTalnd HHPOPMALUHU, ONPEACICHUs JIOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;

— CO3/1aHHE€ YCJIOBUU HJISl Pa3BUTUS YMEHHUH MPOEKTHO-UCCIIEIO0BATEIbCKOM, TBOpUYECKON
JESITEIIbHOCTH;

—  pa3BuTHE HHTEpeca K cepam nmpodeCCHOHATBHON AeSITeIbHOCTH, CBSI3aHHON C (PU3UKOM.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COQO yriayOneHHBIH ypOBEHb H3Y4YECHHUs
ydyeOHoro mpeamera "duszmka' Ha YpoBHE cpeaHero ooOmero o0Opa3oBaHHUS BbIOMpaeTCs
00y4JarmuMuUCs, MIAHUPYIOUIMMH IPOJOJDKEHHE 00pa3oBaHMs IO CIEHUAIbHOCTIM (DU3HKO-
TEXHHYECKOTO TPOPUIISL.

[Ipennaraemslii B mporpamme 1o (Gpu3mKe nepeueHs 1adopaTOPHBIX U MPAKTUYECKUX padoT
SIBIISIETCS PEKOMEHIOBAHHBIM, TIPETIOAaBATENb JIeJIaeT BEIOOpP MPOBEIEHH J1a00paTOpHBIX padoT
Y OIIBITOB C YYETOM MHANBUAYAIbHBIX OCOOEHHOCTEH 00yUYarOINXCS.

B paGoueii mporpamMe mo (GHU3MKE KaKIOTO CEMECTpa IMpeniaraeTcs pe3epB BPEMEHH,
OTBOJUMBI HAa BApUATUBHYIO YaCTh MPOTPaMMbl, COJEpKaHUE KOTOpPOoH GdopMupyercs
YYaCTHHKaMHU 00pa30BaTEIBLHOTO IPOIIecca.

B pamkax yriybneHHOro ypoBHS M3ydeHHs (pU3HKU 0OecreuynBaeTCs IeeHanpaBieHHas
MOATOTOBKAa OOYyYalIMUXCA K TPOJOJDKEHHUIO oOpa3zoBanus 1o crnenuanbHoctu 11.02.15
NH(pOKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI CBA3H.

VYrayOneHHbIi  ypoBeHb H3ydeHHsi ydeOHoro mnpeamera Pusnmka oOecIeYHBaeT:
MOJATOTOBKY oOydwaromuxcsi no crenuanbHoctd 11.02.15 MHPOKOMMYHUKAIIMOHHBIE CETH W
CUCTEMBI CBSI3U, y4acTH€ B IPOEKTHOM M MCCIEAOBATEIbCKOM IESITENbHOCTH, CBSI3aHHOM C
COBPEMEHHBIMH HAIIPABJICHUAMU OTPACIH HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA,
MOJMOTOBKY K YYacTHIO B OJTUMIINA/IAX.

BHyTpeHHsIS OLleHKA BKJIIOYaeT:

— CTapTOBYIO TUarHOCTHKY;

—  TEKyIyI U TEMAaTUYECKYIO OLIEHKY;

— UTOTrOBYIO OIICHKY;

— TIPOMEXYTOUHYIO aTTECTalHUIO;

— IICHXOJIOTO-TIIeIaroru4ecKoe Hab0IeHUE;

— BHYTPEHHUI MOHUTOPUHT 00pa30BaTENIbHBIX JOCTUKEHUHN 00ydaromuxcsl.

JUTUTENbHOCTh KOHTPOJBHOW paboThl, sBIstOIIEHCS (OpMOl NMHUCbMEHHOW NPOBEPKU
pe3ynbTaToB OOy4YeHHs C IEeJbI0 OLIGHKH YpPOBHS JIOCTHIKEHUS TPEAMETHBIX U (WJIH)
MEeTaIpeIMETHBIX PE3yJIbTaTOB, COCTABIISET OT OJJHOTO J0 JIBYX YPOKOB (He Oojee yeM 45 MUHYT
KaK/IbIi).

JUTUTENbHOCTh MPAaKTUYECKON paboThl, sBIstOIIENCS (GopMoil opraHuzanuu y4eOHOro
mpolecca, HampaBJIEHHOM Ha BBIPAOOTKY Yy OOydaroluXcs MPaKTUYECKHX YMEHUMH, BKIIOYas
nabopaTopHble, MHTEPAKTUBHbIE M WHBbIE pabOThl M He SBISIOIIEHCS (OpMON KOHTPOJIS,
COCTaBJISIET OJIMH ypOK (HE Oosiee yem 45 MUHYT).

IIpu sToM 00BEM ydeOHOrOo BpPEMEHHM, 3aTPauyMBaEMOr0 Ha IPOBEACHUE OIIEHOYHBIX
npoueayp, He noypkeH npesbimath 10% ot Bcero odbema y4eOHOTO BpeMEHH, OTBOJUMOIO Ha
U3y4eHHe JaHHOTO y4eOHOro MpeaMeTa B JaHHOM rpymie B TEKylleM yueOHOM rofy".
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2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOT'O IPEJIMETA
PU3UKA (YI'JIYBJIEHHbBIN YPOBEHD)

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTb M CIOCOOHOCTh OOY4YarOLIMXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEN MO3UITUEH JIUYHOCTH, CUCTEMOI LIEHHOCTHBIX
OpUEHTALUI, TO3UTUBHBIX BHYTPEHHHMX YOEXKICHHMH, COOTBETCTBYIOIIUX TPaJULHOHHBIM
[EHHOCTSIM POCCUHCKOTO OOINECTBA, PAaCIIMPEHUE KUZHEHHOTO OIBITA M OIBITA JEATEILHOCTH B
nopolecce  peanu3alMd  CpeACTBaMM  yuyeOHOro  IpeMeTa OCHOBHBIX  HalpaBlIeHUH
BOCIIUTATEIbHOMN JEATEIBHOCTH.

B pesynprare unsydenuss yueOHoro mnpenmera @usuka y oOydaromierocs OyayT
c(OpMHUPOBAHBI CIIEAYIONIUE JIUYHOCTHbIE Pe3ybTaThI:

B cootBeTcTBHM ¢ TpedoBanusamu ®I'OC COO YTouHeHHbIEe TUYHOCTHBIE Pe3yIbTaThI
POI1 COO

IPa)KIaHCKOTO BOCIIUTAHHMS:

—  copMHPOBAHHOCTD TPAKAAHCKON ITOUITHU
o0ydaronierocsi Kak akTHBHOT'O M OTBETCTBEHHOTO WICHA
poccHiickoro o0mecTBa;

- OCO3HAaHHUE CBOMX KOHCTUTYIMOHHBIX IIpaB U
00s13aHHOCTEH, YBa)KCHUE 3aKOHA U IPaBOHOPAAKA;

- MPUHATUEC TPAAUIIUOHHBIX HAIIUOHAJIbHBIX,
OGHIe‘-IeHOBe‘-IeCKI/IX TYMaHUCTUYCCKUX U
JIEMOKPaTUYECKUX [IEHHOCTEH;

—  TOTOBHOCTb MPOTHUBOCTOSTH HICOJIOTUH IKCTPEMHU3MA,
Hal[OHAIN3MAa, KCeHO()OOHH, TUCKPUMHHALIUH TI0
COLIMANIbHBIM, PEJTUTHO3HBIM, PACOBBIM, HAIIMOHATEHBIM
NpH3HAKaM;

—  TOTOBHOCTB BECTH COBMECTHYIO IEATECIBHOCTE B
MHTEpecax rpaKIaHCKOTO OOLIeCTBA, y4acTBOBATh B
CaMOYIIpaBICHUHU B 0011e00pa30BaTeIbHON OpraHu3aluy
U IETCKO-IOHOIIECKHX OpraHH3alusIX;

—  yYMEHHE B3alMOJIEUCTBOBATh C COLIMAIbHBIMU
HHCTUTYTaMH B COOTBETCTBHU C UX d)yHKHI/I)IMI/I n

1) Tpa’)kJaHCKOTO BOCTIMTAHHUS:

—  copMHPOBAHHOCTH I'PAKTAHCKON TOZUITIH
00yJaromerocst Kak akTHBHOTO H
OTBETCTBCHHOTO WJICHAa POCCHICKOTO
o0I111ecTBa;

— HPUHATHC TPAAULTHUOHHBIX
06IlIe‘IeJ'IOBe‘-ICCKI/IX TYMaHUCTUYCCKUX 1
JIEMOKPAaTHYECKUX IIEHHOCTEH;

— TOTOBHOCTbH BECTH COBMECTHYIO
JIESTETFHOCTh B MHTEPECaX rpa)kIaHCKOTO
o0IIecTBa, y4acTBOBaTh B CAMOYTIPABICHIH
B 00pa30oBaTEeIHHOM OpraHU3aliy;

— yMeHHE B3aUMOJCHCTBOBATEH C
COLMATEHBIMA HHCTUTYTaMH B
COOTBETCTBHUH C MX PYHKIUSIMH U
Ha3Ha4YeHHEM;

— TOTOBHOCTb K T'YMaHUTapHOHU U
BOJIOHTEPCKOU N1€ATEIbHOCTY;

Ha3HAYCHHUEM;

—  TOTOBHOCTH K TYMaHUTApPHOH M BOJIIOHTEPCKOM
JICATSIBHOCTH;

MATPUOTUIECKOTO BOCITIHTAHMS: 2) MaTPUOTHYECKOTO BOCTIUTAHHUS:

—  chOpMHPOBAHHOCTH POCCUICKOH rpaxTIaHCKOU —  copMHPOBAHHOCTH POCCHUCKOM
WICHTUYHOCTH, TATPUOTH3MA, YBAKEHHS K CBOEMY TpaXIaHCKOH HICHTUYHOCTH, TATPUOTU3MA;
HapOJy, IYyBCTBA OTBETCTBEHHOCTH Tiepe PouHOM, — IEHHOCTHOE OTHOIICHHE K
TOpIOCTH 32 CBOM Kpal, cBoro PoauHy, CBOM sA3bIK U roCyAapCTBEHHBIM CUMBOJIAM,

KyJbTYpY, IPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO JIOCTHXKEHHUSIM POCCHUHMCKUX YUEHBIX B
Hapona Poccuu; 00s1acTH (PU3UKH U TEXHHKE;

—  LEHHOCTHOE€ OTHOIIEHHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
HWCTOPUYECKOMY U MPUPOJIHOMY HACJIENIUI0, TAMSITHUKAM,
TpaguuusM HapoaoB Poccun, noctmxenussm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

—  upaeiHas yOeXIEeHHOCTh, TOTOBHOCTD K CITY)KCHHIO U
3ammre OTedyecTBa, OTBETCTBEHHOCTD 32 €T0 CYIBOY;

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS: 3) DyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

—  OCO3HAHHE JyXOBHBIX LIEHHOCTEH POCCUMCKOro HAPOAa; —  ¢c(hopMHPOBaHHOCTb HPABCTBEHHOI'O

—  ¢(hopMHPOBaHHOCTH HPABCTBEHHOTO CO3HAHMS, CO3HAHUS, 3THICCKOTO MOBEACHMS,
3TUYECKOTO MOBEACHHUS, —  CHOCOOHOCTb OLIEHMBATh CUTYALHIO U

—  CIIOCOOHOCTH OLIEHMBATh CUTYaLUIO U NPUHUMATh MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OCO3HAHHBIC PEIICHUS, OPUCHTUPYAICh HA MOPAIbHO- OPHEHTHPYSCH Ha MOPAIbHO-HPABCTBEHHEIE
HPABCTBCHHBIC HOPMBI U [ICHHOCTH, HOPMBI ¥ IEHHOCTH, B TOM YHCJIC B

—  OCO3HAHHWE JJMYHOTO BKJIAJA B IIOCTPOCHUE yCTOMYUBOIO ACATCIBHOCTH YICHOTO,
Oyny1ero; —  OCO3HAHWE JUYHOI'O BKJIaJa B MOCTPOCHHE

—  OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTENIAM U (UIIH) YCTOHYHMBOTO Oy1yIIero;

APYTUM YJiIcHaM CEMbU, CO3JaHUIO CEMbU HA OCHOBEC




OCO3HAHHOTO MPUHATHS LICHHOCTEH CEMEMHON KU3HU B
COOTBETCTBHUH C TpaauLusMu HapoaoB Poccuu;

OCTCTHYCCKOT'O BOCIIMUTAHUA:

3CTETUYECKOE OTHOILEHHE K MUPY, BKIIIOYas AICTETUKY
ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TPYyZla ¥ OOLIECTBEHHBIX OTHOIICHHH;

CIOCOOHOCTH BOCHIPUHHUMATh Pa3IN4HbIC BHIBI HCKYCCTBA,
TPaAWIH ¥ TBOPYECTBO CBOETO U JPYTHX HAPOJIOB,
OIIyIIaTh SMONMOHAIBLHOE BO3/ICHCTBHIE UCKYCCTBA,
yOeXXIEHHOCTh B 3HAYMMOCTH AJISI TMIHOCTH 1 00IIeCTBa
OTEYECTBEHHOT'O 1 MUPOBOTO HCKYCCTBA, STHHUECKUX
KyJIbTYypPHBIX TPaJULNil 1 HAPOIHOTO TBOPUECTBA,;
TOTOBHOCTB K CAMOBBIPAKCHHUIO B PA3HBIX BUIAX
HCKYCCTBA, CTPEMJICHHUE MIPOSABIATH Ka4eCTBA TBOPUECKOM
JIMYHOCTH;

4) 3CTCTHYCCKOT'O BOCIIMTAHUSA

ICTETUUECKOE OTHOLICHHUE K MUY, BKIIOUas
3CTETUKY HAyYHOT'O TBOPYECTBA, IPUCYILEr0
¢bu3nyeckoii HayKe;

(1)I/I3I/I‘ICCKOFO BOCITMTaHUS

cOpMHPOBAHHOCTB 3TOPOBOTO U Ge30macHoro obpasa
JKM3HHU, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3710POBbIO;
MOTPEOHOCTh B (PM3MUECKOM COBEPIICHCTBOBAHNH,
3aHATHAX CIIOPTHBHO-03/I0POBUTEIBHOM JIESITENLHOCTBIO;
AKTHBHOE HENPUSITHE BPESIHBIX MPUBBIUCK U HHBIX HOpM
NPUYUHEHUs Bpea GU3HUECKOMY U TICHXUYECKOMY
3/I0POBbIO;

5) GbU3UYECKOro BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH 3I0POBOTO U
6e3omacHoro oOpasa JKH3HH,
OTBETCTBCHHOT'O OTHOIICHHS K CBOEMY
3[0POBBIO, B TOM YHCIIC 33 CUET
coOroIeHus TpeOOBaHMH Oe30MacHO
IKCIUTyaTal[U CPEICTB HHOOPMAIIMOHHBIX
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

TPYAOBOI'O BOCIMTAHUS:

TOTOBHOCTb K TPY/ly, OCO3HAaHHE IEHHOCTU MacTepCTBa,
TpyHonrooue;

TOTOBHOCTH K aKTUBHOM AEATEIHbHOCTH TEXHOJIOTHUYECKOM
U COIMAJIbHOM HAIPaBICHHOCTH, CIIOCOOHOCTh
VHULIMMPOBATH, IJIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TaKyIO JI€ATEIbHOCTD;

HHTEpEC K Pa3IUYHbIM chepaM npodeccHoHaIbHON
NESTETHbHOCTH, YMEHHE PEaTH30BhIBATE COOCTBEHHBIE
JKH3HCHHBIC IIJIaHEL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHHIO U
camM000pa30BaHUIO HA MPOTSHKCHUN BCEH JKHU3HM;

6) TPyZOBOTO BOCTIUTAHHS:

MHTEPEC K Pa3IMIHBIM cepam
podeccHOHANBHOM NeSTeNIBHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKON M TEXHUKOH,
YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOD
Oynymei npodeccuu U pean30BbIBATH
COOCTBEHHBIC JKU3HEHHBIE TUIAHbI;
TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO
1 caM000pa30BaHUIO B 00IACTH (HU3UKH Ha
MPOTSDKEHUH BCEH JKU3HM;

3KOJOIrH4€CKOIro BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTH IKOJIOTUIECCKOH KYIBTYPHL,
[IOHMMAHHUE BIUSHUS COLUAIBHO-D)KOHOMUYECKUX
MPOLIECCOB Ha COCTOSIHUE MPUPOJIHON U COLIMAIBHOU
Cpelsl, OCO3HaHHUE INI00ANBHOTO XapakTepa
HKOJIOTHYECKUX TIPoOIeM;

MJIJAHUPOBAHHUE U OCYLIECTBIIEHUE ACHCTBUM B

OKpY XKalollel cpesie Ha OCHOBE 3HAHUS Leeit
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHBHOE HENPUATUE NEUCTBUMN, IPUHOCSIIUX BPEL
OKpYy>Karouleu cpene;

YMEHHE POTHO3UPOBATh HEOIArONPHUATHEIC
9KOJIOTMYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX
JIeHCTBUY, NIPENOTBPAILATD UX;

pacIIMpeHNe OIbITa AEATEIbHOCTU YKOJIOTNYECKOU
HaIPaBJICHHOCTH;

7) IKOJOIrH4€CKOI0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTH IKOIOTHICCKOH
KyJBTYpBI, OCO3HAHHUE IJI00aTBHOTO
XapakTepa 3KOJIOTHYECKHUX MpobiieMm;
[JIJAHUPOBAHUE U OCYLIECTBIIEHUE AEHCTBUI
B OKPY’KaloUIel cpesie Ha OCHOBE 3HaHUs
Lene yCTOHYMBOro pa3BUTHUS
YEeJI0BEYECTBA;

pacIIMpeHre OnbITa ASITENIbHOCTH
9KOJIOTMYECKOH HANpPaBICHHOCTH Ha OCHOBE
HUMEIOIINXCS 3HAHWH TI0 (PU3UKE;

IICHHOCTHU HAYYHOT'O ITO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIIeCTBEHHOW IPaKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KyJIbTYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
HOJIUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHME A3BIKOBOI U UHTATEIbCKON
KyJIBTYpPBI KaK CpEACTBA B3aUMOJEHCTBUS MEXK Y JHOABMU
U TO3HAHMSI MUDA;

OCO3HaHME [IEHHOCTH HAyYHOW AEATEIIbHOCTH, TOTOBHOCTh

8) IIEHHOCTH HAYYHOTO TIO3HAHWSI:

c(hopMHPOBAaHHOCTH MUPOBO33PEHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3HIECKON HAYKWY;

OCO3HAHHE IICHHOCTU HAYYIHOU
JIeSTeITbHOCTH, TOTOBHOCTH B IPOIECCE
M3ydeHUs (PU3UKH OCYIIECTBIISATh
MPOCKTHYIO M UCCIICAOBATEIBCKYIO
JIEATETbHOCTh WHAWBUAIYAIBHO U B TPYIIIIE




OCYIIECTBIISITh MMPOEKTHYIO U HCCIIEIOBATEIBCKYIO
JIeSITEIbHOCTh MHJIMBUYAJIBHO U B TPYIIIE.

B nmponoecce OOCTHIKCHHA JIMYHOCTHBIX  PE3YyJIbTATOB OCBOCHHUA IIPOrpaMMbl 110

nHpopmMaTHKe

y  0OydYarlmuxcsi  COBEpIICHCTBYETCS

HpeANOoararui ChOPMUPOBAHHOCTD:

— CaMOCO3HaHWUs, BKJIIOYAMOLIETO CIHOCOOHOCTh IMOHUMATh CBOE AMOIMOHAIBHOE

COCTOSIHHE, BHJICTh HAIPABJICHHS Pa3BUTHsI COOCTBEHHOW IMOLMOHAIBHON chephl,

OBITH YBEpEHHBIM B ce0e;

— CaMOperyJMpOBaHUs, BKIIOYAIOIIEIO CaMOKOHTPOJIb, YMEHHE IPUHHMATh

OTBETCTBEHHOCTh 32 CBOE IIOBEJICHHE, CIIOCOOHOCTh aJaNnTHPOBATBCS K
IMOIMOHAJIBHBIM H3MEHEHUSIM H TIPOSIBISITH THOKOCTD, OBITH OTKPHITBIM HOBOMY;

— BHYTPEHHEW MOTHBAIIMH, BKJIOYAIOIIECH CTPEMIICHUE K IOCTHKSHHUIO LIENIU U YCIIeXY,

ONTHMH3M, HHHIUATHBHOCTb, YMEHHE JCHCTBOBaTb, HCXOIS U3  CBOHMX

BO3MOXKHOCTEI;

— DMIIaTHUH,

BMOHI/IOHaJ'IBHHﬁ HUHTCIJICKT,

BKJIIOYAIOIICH CIIOCOOHOCTh TOHHUMATh OMOIMOHAJIBHOC COCTOSAHUC

APYIruX, YUYUTBIBATH €TI0 IIPHU OCYIICCTBICHUN O6IJ.[€HI/I${, CIIOCOOHOCTB K COYYBCTBHIO

" COIICPCIKNBAHUTO,
— COIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTh BBICTPAaMBATb OTHOLICHUA C

APpyrumMu JIFOAbMU, 38.60TI/ITBCH, MMPOABJIATH HHTCPEC U PA3pCIlaTh KOH(I)J'II/IKTBI.

B pesynbrare wusyueHus yudeOHoro mnpeamera Puszuka y oOyuyarouierocss OyayT
chopMHpOBaHbl MeTanpeAMeTHbIe Pe3yJbTaThl, OTPAXECHHbIE B YHHBEPCAJIbHBIX YUEOHBIX
MMEHHO — [I03HaBaTeJbHbIE YHUBEpPCAJIbHbIE  ydeOHbIE  JEiCTBUS,

NEUCTBHUAX, a

KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC yqe6HHe HeﬁCTBHH,

y‘-IC6HI)I€ Z[GflCTBI/I?I, COBMCCTHAaA ACATCIbHOCTD.

MeTaHpe,I[MeTHBIe pPe3yabTaThl OCBOCHUA IPCAMETA:

PEryJIITUBHBIC YHUBCPCAJIIbHBIC

MeranpeamMeTHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTo4uHeHHbIe YHHBepcaJIbHbIE
pe3yJibTaThl, ®1rOoC COO yueOHblIe geiictBust (YY)
OTpa’KeHHbIE B DOII COO

YHHBepCAJIbHbBIX

yueOHbIX

JeHCTBUAX

OsnazneHune a) 6a30BbIe JOrMYECKHE ACUCTBU: 1) 6a30BbIE TOTHYECKUE NEHCTBHSA:
YHUBEPCAIbHBIMU —  CaMOCTOSITENILHO (POPMYIIMPOBATh U — CaMOCTOATENBHO (OPMYIHPOBATE U
y4€0HBIMH aKTyaJIM3HpPOBAThH MpoOIEMy, aKTyaJIM3UpPOBaTh MPodIIeMy,
[103HABATE/IbHBIMU paccMaTpuBaTh €€ BCECTOPOHHE; paccMaTtpuBaTh €€ BCECTOPOHHE,
JNEUCTBUAMMU: — YCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK — ONIPEIETATh SN AESITEJIbHOCTH,

WIIK OCHOBAHWUSI JIJIsl CPABHEHU S,
KIaccu(puKauu 1 0000ICHIS,

—  ONpeIeNsTh HeH AeATeIbHOCTH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH UX TOCTHKECHUS,

—  BBUIBISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS
B paCCMaTPUBAEMBbIX SIBICHHUSX;

— BHOCHUTH KOPPEKTHBBI B ICATCIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJIbTATOB
IEJISIM, OIICHUBATH PUCKH MTOCIICACTBHIMA
JIEATENILHOCTH,

— Ppa3BHMBaTh KPEATHBHOE MBIIUICHUE MIPH
pEIICHIH )KU3HEHHBIX MPo0IIeM;

3aJ[aBaTh MapaMeTphl ¥ KPUTEPUH UX
JOCTHKEHHUS;

— BBISIBJIATH 3aKOHOMEPHOCTH 1
MIPOTUBOPEYHS B pacCMaTpUBAEMBbIX
(U3HYECKUX SBICHUSAX;

—pa3padaTsIBaTh IUIAH PEIICHHS
poOJIEMBI ¢ yYETOM aHaIn3a
HUMCIOMINXCA MaTCPUATIBHBIX U
HEMaTEpHAIBHBIX PECYPCOB;

— BHOCHUTH KOPPECKTHUBEI B
JACATCIBHOCTD, OLICHUBATH
COOTBETCTBHE PE3yJIbTATOB LIEISIM,
OLICHUBATb PUCKH MOCIIEACTBHH
JIeATeIIbHOCTH;

— KOOPJMHHUPOBATH U BBINOJIHSTH
paboTy B yCIOBHUSIX peasibHOTO,
BUPTYJILHOTO U KOMOWHHPOBAHHOTO
B3aMMOJICHCTBHS,

—pa3BuBaTh KPEATUBHOEC MBIIIJICHUC




TIPH PEUICHUH KU3HCHHBIX POOIeM.

0) 6a30BBIC UCCIICIOBATEILCKHAE ICHCTBHS:

BJIaJICTh HABBIKAMHU Y4COHO-
HCCIIeIOBATENIbCKON U MPOESKTHON
JIESITeTbHOCTH, HABBIKAMH Pa3peUICHUS
npobiem;

CIIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIFHOMY ITOUCKY METOJIOB
pemIeHns MPaKTHIeCKUX 3a1ad,
MIPUMEHECHUIO PAa3TMYHBIX METOIOB
[TO3HAHMSI,

OBJIAZICHUC BUJAMH JCATECILHOCTH 110
TIOJTYYCHHIO HOBOTO 3HAHUS, €T0
MHTEPIPETALNH, MPeOOPa30BAHUIO U
MPUMEHCHHUIO B Pa3IMYHBIX YICOHBIX
CUTYAIIHSX, B TOM YHCJIC TIPU CO3IaHUU
Y4eOHBIX U COIMATBHBIX MPOCKTOB;
(hopMUpOBaHUE HAYYHOTO THUITA MBIIUICHHS,
BJIaJICHIE HAYYHOH TEPMUHOJIOTHEH,
KIIFOUEBBIMH MOHITHSIMHU U METOLAMHU;
CTaBUTH U (POPMYyITHUPOBATE COOCTBCHHBIC
3aaqd B 00pa30BaTEIIbHON ACATSIIEHOCTH H
JKU3HCHHBIX CHTYAaIUsX;

BBISIBIIITH IPHYUHHO-CIICICTBEHHBIC CBS3H U
aKTyaHH3I/IpOBaTL 33}13‘1}’, BBIABUT'ATh
THITOTE3Y €€ PEIICHUS, HaXOAUTh
aprMeHTI)I JJIS1 10KA3aTCJIbCTBA CBOUX
YTBEPKICHUI, 3a/1aBaTh IapaMeTpbl U
KPUTEPHUH PEIICHUS;

aHaJ'II/I3I/IpOBaTI) HOJ'Iy‘IeHHI)Ie B X0I€
peIIeHHS 3aJa9l pe3yIbTaThl, KPUTUICCKH
OIICHUBATh UX JOCTOBEPHOCTH,
MIPOTHO3MPOBATH M3MCHEHUE B HOBBIX
YCIIOBHSAX;

JTaBaTh OLIEHKY HOBBIM CHTYAIHM,
OILIGHUBATh IPUOOPETEHHBIH ONBIT;
pa3pabaThIBaTh IUIAH PEIICHHUS TPOOIEMBI C
Y4ETOM aHaJI3a UMCIOIIUXCS
MaTepI/IaJ'H)HI)IX nu HeMaTepI/IaJ'IBHBIX
pecypcos;

OCYIIECTBIIATH [IEJICHANPABICHHBIN TTOUCK
MepeHoca CPEICTB U CIIOCOOOB JCHCTBUS B
poeCCHOHATBHYIO CPEY;

YMETh IEpEHOCUTD 3HAHUS B
MTO3HABATENFHYO U IPAKTHUECKYIO 00TIacTh
JKU3HEACATCIILHOCTH,

yMeTI) I/IHTerI/IpOBaTI) 3HAHUA U3 paSHI)IX
MpeIMETHBIX 00IacTel;

BBIABUT'aTh HOBBIC UJICH, npeﬂnaraTb
OpI/IFI/IHaJ'H)HI)Ie IoaAXoabl 1 peH_IeHI/IH;
CTaBUTH MPOOJIEMBI U 3a1a4H, JOMYCKAIOIINE
aJ'H)TepHaTI/IBHI)Ie peIHeHI/ISI;

2) 6a30BBIC UCCIIEIOBATEILCKIE

JIeHCTBUSL:

— BJIaJeTh HAYYHOI TEPMUHOJIOTHEH,
KIIFOUEBBIMH HOHATUSIMH U
MeToaMH (PU3HMYECKOH HayKH;

— BJIaJICTh HABBIKAMHU Y4EOHO-
HCCIIEI0BATENBbCKON U IPOEKTHOM
NeSITeIbHOCTH B 00J1aCTH (DU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOATEIIFHOMY ITOUCKY METOJIOB
pemeHns 3a1a4d GU3MIECKOro
COZIeprKaHuUs, IPUMEHEHHIO
Pa3JIMYHBIX METOJIOB ITO3HAHUS,;

— OCYIIECTBIISITH PA3JINYHBIC BHIIBI
JEATEILHOCTH T10 MOIYyYSHHIO
HOBOTO 3HAHUS, €r0 MHTEPIPETALIUH,
IpeoOpa30BaHMIO U IPUMEHEHHIO B
Pa3NYHBIX YYEOHBIX CUTyalusX, B
TOM YHCIIE TIPH CO3/IaHNH yIeOHBIX
MIPOEKTOB B 00JIaCTH (PHU3HKH;

— BBISBJIITH NPUYNHHO-CIICACTBEHHBIC
CBSI3H U aKTyaJIM3UpOBATh 33aJady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS,
HaXOJUTb apryMCHTBI JJId
JIOKa3aTeIbCTBA CBOUX
YTBEPKICHUM, 3a1aBaTh IIapaMeTpPbl
U KPUTEPUU PELICHHUS;

— aQHAJIM3UPOBATH IMMOJTYUYCHHBIC B XOAC
peLIeHus 3aJa4k pe3yIbTaThl,
KPUTHYECKH OLICHUBATH MX
JOCTOBEPHOCTH, IPOTHO3UPOBATH
N3MECHEHHE B HOBBIX YCIIOBUSIX;

— CTaBHUTh U HOPMYIHPOBATH
COOCTBEHHBIC 3aJa4H B
00pa3oBaTeNbHON ACATEIBHOCTH, B
TOM YHCJIe IPU U3yUeHUHU (DUBHKHY;

— JlaBaThb OIICHKY HOBBIM CHUTYallusM,
OLICHNMBATh IPUOOPETEHHBIN OIIBIT;

— YMCTb NEPEHOCUTH 3HAHUA 110
(u3KKe B IPAKTUUECKYIO 00J1aCTh
KHU3HE/ICSATEIbHOCTH;

— YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HbIX MPEIMETHBIX 00IacTe;

— BBIIBUTATh HOBBIE MJIEH, ITPEAJIaraTh
OpHUTHHAJIBHBIE TTOJXO0BI U
penieHus;

— CTaBUTHb HpO6HeMI)I " 3a71a4u,
JIOIYCKAOII[1e aJlbTePHATHBHBIE
peleHus.

B) paboTa ¢ nH(popMaIHei:

BIIaJI€Th HaBbIKAMU MOTY4YEHUS
nH(pOpMaLMK N3 KICTOYHNUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIBHO OCYLIECTBISThH
MOUCK, aHAIH3, CUCTEMATU3ALHIO U
MHTEPIPETALHIO HHPOpMALNH Pa3IHIHbIX
BHUJIOB ¥ (DOPM MPEICTABICHIUS;

CO03/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢
y4eToM Ha3HaueHHUS HHPOPMAILUHN U
IIEJIEBOM Ay TUTOPHH, BEIOHpas

3) pabota ¢ nHhopManue:

— BJIA/IETh HaBBIKAMH TIOJIyYEHUS
nH}opManny GU3NIECKOTO
COZIep>KaHUs U3 UCTOYHHUKOB Pa3HBIX
THIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISTH IIOMCK, aHANIN3,
CHCTEeMaTH3aI[HI0 U HHTEPIIPETAIINIO
nH(popMaLUK Pa3THYHbIX BUJIOB U
(dhopm mpecTaBICHNS;

— OLICHUBATH JIOCTOBEPHOCTD
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ONTUMAITbHYIO (HOPMY MIPEIACTABICHUSI U
BU3yaIU3aliH;

OLIEHUBATH JOCTOBEPHOCTh, JIETHTUMHOCTD
uH(OpMaINK, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;
HCIOJIB30BaTh CPEICTBA HH(DOPMAITHOHHBIX
Y KOMMYHHKAI[HOHHBIX TEXHOJIOTHIA B
peLICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
Y OpraHU3alHOHHBIX 3314 C COOI0ICHIEM
TpeOOBaHMUiT IPrOHOMUKH, TEX HUKH
0€301aCHOCTH, TUTHEHBI,
pecypcocOepeskeHu s, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(OPMAITUOHHOM
0e30MacHOCTH;

BJIaJI€Th HABBIKAMH PACIIO3HABAHUS U
3aIUThl HHPOPMAIUHU, HHHOPMAITUOHHOM
0e30MaCHOCTH JTUYHOCTH.

uH(pOpMAITHH;

— UCIIOJIb30BaTh CPEICTBA
WH(POPMAIMOHHBIX
KOMMYHUKAI[MOHHBIX TEXHOJIOTHI B
peIICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 337124 C
coOmoeHneM TpeboBaHUH
SPrOHOMHKH, TEXHUKH
0€30IacHOCTH, TUTHEHBI,
pecypcochepexeHus, MPaBOBbIX
STHYECKUX HOPM, HOPM
UH(POPMAIMOHHOM OE30MaCHOCTH;

— C03/1aBaTh TEKCTHI (PHU3UUCCKOTO
COJICPKAHUS B PA3IMYHBIX (hopMaTax
C YYeTOM Ha3HAuCHHS WHPOPMALIUU
U 1ICJICBOY ayJUTOPUH, BEIOUpast
ONTUMAIIEHYIO (OpMY
MPECTABICHHS U BH3YAIH3aIliH.

OBnajeHue
YHHUBEPCaITbHBIMHI
KOMMYHHUKaTHBHBIM
U JEUCTBUIMHU:

a) oOIeHue:

OCYIIECTBIIITH KOMMYHHKAIIUH BO BCEX
cdepax KI3HH;

pacro3HaBaTh HeBepOAIbHEBIE CPEICTBA
0OIIIeHNs, TOHUMATh 3HAYCHHE COITMATIbHBIX
3HAKOB, PacIIO3HaBaTh NPEANOCHIIKH
KOH(IMKTHBIX CUTYallMi M CMATYaTh
KOH(JIMKTBI;

BJIAJICTh PA3INYHBIMU CIIOCOOAMHK OOIICHUS
U B3aUMOJCHCTBUS;

apryMEHTHPOBAHHO BECTHU JTHAJIOT, YMETh
CMSTYaTh KOH(DIUKTHBIC CUTYAITHH;
Pa3BepHYTO H JIOTHYHO H3JIaTaTh CBOIO
TOYKY 3PEHHUSI C MCTIOIF30BaHUEM SI3BIKOBBIX
CPEeICTB;

1) obmenme:

— OCYLICCTBIIATH OOLICHHE Ha YPOKAaX
(bH3UKY U BO BHEYPOUHOI
JeATeIbHOCTH;

—  Pacro3HaBaTh MPEIOCHIIKH
KOH(IMKTHBIX CUTYalUd 1
CMsSIr4aTh KOHQIINKTHI;

— pa3BepHYTO U JIOTHYHO M3J1araTh
CBOIO TOYKY 3pEHUSI C
UCIIONIb30BAaHHUEM SI3BIKOBBIX
CpEICTB.

0) coBMeCTHasl ICATSIBHOCTD:

IIOHUMATh U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHHON ¥ WHAWBUIYAIbHOH paboOTHI;
BBIOMpPATh TEMAaTUKY M METOJBI COBMECTHBIX
JICHCTBUH ¢ yU4eTOM OOLINX HHTEPECOB U
BO3MOYKHOCTEH Ka)<JI0TO 4JIEHA KOJIJIEKTHBA;
[IPUHUMATB LEJIU COBMECTHOU
JIeSITEIbHOCTH, OPraHU30BbIBATh U
KOOPAMHHUPOBATH JACUCTBHS IO €€
JIOCTH)KEHHIO: COCTABIISTh IUIAH JIEHCTBHI,
pacnpesensaTs pojd ¢ y4eTOM MHEHUH
YYaCTHHKOB 00CY1aTh Pe3yJIbTaThl
COBMECTHOI pabOTHI;

OILICHUBATh Ka4€CTBO CBOETO BKIIAa U
KaX/I0OT0 yYaCTHHKA KOMaHBI B OOLIHIA
pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;
[IpeasaraTb HOBbIE IIPOEKTHI, OLICHUBATH
UJEU C IO3ULUY HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTU4ECKOH 3HAUMMOCTH;
KOOPJMHHUPOBATH U BHIIIOJIHSTE paboTy B
YCIIOBHUSIX PEajbHOr0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOT'O B3aUMO/IEHCTBYS;
OCYLIECTBJIATH IIO3UTUBHOE CTPATErUYECKOE
IIOBE/ICHUE B PA3JIMYHBIX CUTyaLMsX,
MIPOSIBIATH TBOPYECTBO M BOOOpaKEHHE,
OBITh HHUITMATUBHBIM

2) COBMECTHasI ICATEIIEHOCTB:

— IIOHUMAaTb U UCIOJIb30BaTh
MpeuMyIIecTBa KOMaHIHON U
WHIVUBUIYATBHON paboThI,
BBIOMPATh TEMATUKY U METOJIbI
COBMECTHBIX JICHCTBUIH C y4eTOM
OOIIMX UHTEPECOB, U
BO3MOXHOCTEH KaXkJI0ro 4jieHa
KOJUIEKTHBA;

—  NpPUHUMATb LIETU COBMECTHOM
JIEeTENbHOCTH, OPTaHU30BBIBATH U
KOOPJIMHUPOBATh IEUCTBUS 11O €€
JIOCTHXKEHUIO: COCTABIIATh IJIaH
JIEUCTBUH, pacrpefensTh PO C
y4eTOM MHEHUH Y4aCTHHUKOB,
00cyXIaTh pe3yabTaThl
COBMECTHOH paboThI;

—  OLEHMUBAaTh Ka4e€CTBO CBOETO
BKJIaJ]a M K&KJIOT0 YYaCTHHUKA
KOMaH/Ibl B OO pe3yibTaT Mo
pa3paboTaHHBEIM KPUTEPHSIM;

—  Inpeajiaratb HOBBIE IPOEKTHI,
OLICHUBATh UJEU C NIO3ULUU
HOBU3HBI, OpPUTMHAIBHOCTH,
MPaKTUYECKOM 3HAYHUMOCTH;

—  OCYILECTBIIATH IO3UTUBHOE
CTPATEruuecKoe IOBEICHUE B
Pa3IUYIHBIX CUTYalHsX, IPOSIBIATH
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TBOPYECTBO U BOOOpaKeHHUE, OBITH
WHUIAATHBHBIM.

OBnazacHue
YHHUBEPCaJIbHBIMH
PEryJIATHBHBIMU
JIEUCTBUSIMU

a) caMooOpranm3anus:

CaMOCTOSATENILHO OCYILECTBIIATh
MO3HABATEJILHYIO JIESITENbHOCTD, BHISIBIISITD
npoOJIeMbl, CTaBUTH U (HOPMYIIUPOBATH
cOOCTBEHHBIE 3aJa4¥ B 00pa30BaTeIbHON
JIeSITETIbHOCTH U JKU3HEHHBIX CUTYyallUsX;
CaMOCTOSATENBHO COCTABIIITH TUIAH PEIICHUS
MpOOJIEMBI ¢ YIETOM HMEIOIIMXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
MIPEANOYTEHUN;

JIaBaTh OIIEHKY HOBBIM CHUTYyaLUsIM;
pacumpsTh paMK1 y4eOHOTO IpeMeTa Ha
OCHOBE JTMYHBIX MIPEIIOUYTECHUH;

JieNiaTh OCO3HaHHBIN BBIOOD,
apryMeHTHPOBaTh ero, OpaTh
OTBETCTBEHHOCTb 3a peIlCHHE;

OLICHWBATh MPHOOPETEHHBIN OMBIT;
croco0CTBOBAThH (POPMUPOBAHHIO U
MPOSIBIICHUIO IIMPOKON 3PYAUIMA B Pa3HBIX
o0yacTsX 3HaHWH, TOCTOSIHHO TOBBIIIATH
CBOI 00pa30BaTENBHBIN U KyJIETYPHBII
YPOBEHbD;

1) camoopranuszanus:

CaMOCTOSTEIILHO OCYILECTBIISATh
MO3HABATENILHYIO JICSITEIBHOCTD B
00acTi pU3KMKK U aCTPOHOMUH,
BBISIBIIATH MPOOJIEMBI, CTABUTH U
(GhopMyIHPOBATH COOCTBEHHEIE
3a1a4u;

CaMOCTOSITENIFHO COCTABIIATH IUIaH
peIIeHHs PacYeTHBIX U
KadeCTBEHHBIX 3a7ad, IUIaH
BBITIOJTHEHUS TTPAKTHICCKON
pabOTHI C YyYETOM HMEIOIIHXCSI
peCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHUH;
JTaBaTh OLICHKY HOBBIM CHTYAIUsIM;
pacIIUpsATh pAMKH YIeOHOTO
MpeMETa Ha OCHOBE JIMYHBIX
MIPEANOYTEHUH;

JIeNIaTh OCO3HAHHBIH BBIOOD,
apryMeHTHPOBATH €ro, OpaTh Ha
ce0s OTBETCTBCHHOCTH 32
peleHune;

OIICHUBATh MIPUOOPETCHHBIN OIIBIT,
CHocoOCTBOBATh (POPMUPOBAHUIO U
MPOSIBJICHUIO 3PYIUIIUU B 00JaCTH
(U3UKH, TOCTOSIHHO MOBBIIIATH
CBOI1 00pa3oBaTEIbHBIN U
KYJbTYPHBII YPOBEHb.

6) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM, BHOCUTb
KOPPEKTUBHI B IEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJIETh HABBIKAMU TTO3HABATEIIHLHON
pedIrekcuu Kak 0CO3HAHUS COBEPIIIAEMBIX
JIEACTBUI U MBICIUTEIbHBIX MPOLECCOB, UX
pe3yJIbTaTOB U OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI Pe(IICKCHH IS
OIIEHKH CUTYyalllH, BEIOOpa BEPHOTO
pelIeHus;

YMETh OLICHUBATH PUCKHU U CBOECBPEMECHHO
MPUHUMATh PELLEHUS 10 UX CHUKEHHUIO;

B) OSMOIIMOHALHBIA HHTEJIEKT,
TIPEIITOJIarafoIIui c(hOPMUPOBAHHOCTE:
CaMOCO3HaHHs, BKITIOYAIONIETO CIIOCOOHOCTh
IMOHUMATh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BUACTH HAIIPABJICHUA Pa3BUTHUA
COOCTBEHHO 3MOLMOHATILHOM Cepbl, OBITh
YBEpEHHBIM B cebe;

CcaMOpEeryJIUPOBAHUS, BKITIOYAIOIIETO
CaMOKOHTPOJIb, YMCHUEC IPUHUMATH
OTBETCTBEHHOCTH 32 CBOE TIOBEJICHNE,
CHOCOOHOCTh aaNTUPOBATHCS K
SMOLMOHAIbHBIM U3MEHEHUSIM U MPOSIBIISITD
THOKOCTB, OBITh OTKPBITHIM HOBOMY;
BHYTpPEHHEH MOTHBALIMHU, BKIIIOYAIOIEH
CTpeMJICHHUE K JIOCTHXKEHUIO LENH U YCIEeXy,
OINITUMHU3M, MHUITUATUBHOCTH, YMCHUEC
}IeﬁCTBOBaTB, UCXonada U3 CBOUX
BO3MOIKHOCTEH;

SMITATHH, BKJIKOYAIONIEH CITOCOOHOCTD

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM,
BHOCHUTb KOPPEKTHUBEI B

eI TSILHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISIM;
BJIAICTh HaBBIKAMU
MMO3HABATE/ILHOU pedIeKCHU KaK
OCO3HaHHUA COBEpPUIAEMbIX
IEHUCTBHUI 1 MBICTUTEIbLHBIX
MPOIIECCOB, UX PE3YIBTATOB U
OCHOBaHUM;

HCTIOJIb30BaTh MPHUEMbI Pe(IICKCHH
JUTS OLIEHKU CUTYaIllH, BEIOOpa
BEPHOTO PEILICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PELLEHUS MO UX
CHIDKCHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHThI
JIPYTUX TIPU aHAJIU3€ Pe3yJIbTaTOB
JIeSITETLHOCTH.
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HOHMMATh IMOLMOHAIBHOE COCTOSHUE
JOPYTUX, YYUTBHIBATH €r0 IPH
OCYIICCTBICHUH KOMMYHHKALIH,
CIIOCOOHOCTH K COUYBCTBUIO U
COMEPEKUBAHHIO;

—  COILMATTbHBIX HABBIKOB, BKIFOYAIOIINX
CIOCOOHOCTD BBHICTPAHBATh OTHOLICHHS C
JOPYTHMH JIFOIbMH, 3a00THTHCSI, IPOSIBISITH
HHTEPEC U pa3peIlarh KOHQINKTHL,

T) IpUHATHE ceOs U IPYTHUX JOACH: 3) npuHATHA ce0s U OPYTUX:

— TPHUHUMATH ce0sl, IOHUMas CBOH —  TIPUHUMATH ce0s, IOHUMas CBOH
HEJOCTaTKU U JOCTOWHCTBA; HEJOCTaTKU U JOCTOWHCTBA;

— TPUHUMATH MOTHUBBI U apI'yMEHTHI IPYTHX —  IPUHUMATH MOTHBBI U ApPT'yMEHTHI
JIFOJICH NIPU aHaNN3€e Pe3yJIbTaTOB JIPYTHX [IPY aHAJIN3E PE3YJIbTaTOB
JIeSITeIbHOCTH; JIeSITEIIbHOCTH;

— TIIpHU3HaBaTh CBOE NPaABO M MPABO APYIUX —  IIpHU3HABaTh CBOE MPABO U IIPABO
JIO/Ie! Ha OIIUOKH; JPYTHX HA OIIUOKY.

— Ppa3BuUBaThb CIIOCOOHOCTEH MOHUMATh MHp C
TMO3UIUHN APYTroro 4€JI0BCKa.

OcBoenue yuebHoro npeamera O@U3uKa J0JKHO CIOCOOCTBOBATH (POPMUPOBAHHIO OOIIMX
KOMITeTeHLUH:

OK 01. BeiOupats cnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
PUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEACTBA IOMCKA, aHAJIM3a W HMHTEPIPETALUH
uHpOpMaUK U UHPOPMALMOHHBIE TEXHOJOTMH JJISl BBIIOJIHEHHUS 3a/1a4 NpoQecCHOHATHHON
NeSITebHOCTH;

OK 03. ITimanupoBath U peaan30BbIBATh COOCTBEHHOE MPO(EeCcCHOHAIIEHOE U JTMYHOCTHOE
pasBUTHE, NPEANPUHUMATEIILCKYIO JEATEIIBHOCTh B MpOoQeccuoHanbHON cdepe, UCronb30BaTh
3HAHUS 110 PABOBOH U (PMHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX KU3HCHHBIX CUTYAIUSX;

OK 04. 3¢ddexTrBHO B3aMMOEIICTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMaH/IE;

OK 05. Ocy1iecTBisiTh YCTHYIO M NHCbMEHHYI0 KOMMYHHUKALIMIO HA TOCYJapCTBEHHOM
a3bike Poccuiickoit denepanyy ¢ yueTroM 0COOEHHOCTEN COLMAIbHOIO U KYJIBTYPHOI'O KOHTEKCTA;

OK 06. IlposBisATh TrpakJIaHCKO-MATPUOTUYECKYIO MO3ULUIO, JI€MOHCTPUPOBATH
OCO3HAHHOE TIOBEJEHUE HAa OCHOBE TPAAMIMOHHBIX POCCHUICKUX JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AlMM MEXHAIIMOHAIbHBIX U MEXPEIUTHO3HBIX
OTHOILIEHHUH, TPUMEHSTh CTaHAapThl aHTUKOPPYILIUOHHOTO MOBEICHMS;

OK 07. CopeilicTBOBaTh COXPAHEHUIO OKpPYXKAIOLIEH Cpenbl, pecypcocOepeskeHmo,
OPUMEHSTHh 3HaHWs 00 W3MEHEHUU KIuMaTa, MNPUHIMIBI OepexIMBOro MpOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYAlIUsX;

OK 08. Ucmnonb3oBath cpecTBa PU3NYECKON KyIbTYphl 51 COXpPAHEHUS U YKPETJICHUS
3J10pOBbsI B IIpoliecce MpohecCHOHATbHON IEATEIbHOCTH U TOJIepKaHMsl HE0OXO0AUMOTO YPOBHS
¢bu3nYeCcKoil MOArOTOBIEHHOCTH;

OcBoenne yueOHoro mnpeamera Pusuka IO0KHO CHOCOOCTBOBaTH (HOPMHPOBAHUIO
npogecCHOHAIBHBIX KOMITETEH LN :

IIK 1.1. BbINOAHATH MOHTaX W HACTPOWKY ceTel NpOBOJHOrO U OECIpOBOAHOTO
a0OHEHTCKOTO JIOCTYIa B COOTBETCTBUH C JEHCTBYIOIMMHU OTPACIIEBBIMU CTaHJapTaMHU.

1K 1.2. BEINOJAHATE MOHTaX, IEMOHTAX U TEXHUUECKOE 00CITyXKHBaHUE Kabenel CBA3U U
OKOHEYHBIX CTPYKTYPUPOBAHHBIX KaOENbHBIX YCTPOMCTB B COOTBETCTBUHU C ACHCTBYIOLIUMHU
OTpACIIEBBIMU CTaHIAPTAMM.

[IK 1.3. AqxMUHUCTpUPOBATHh THPOKOMMYHHUKALMOHHBIE CETH C UCTIOJIb30BAaHUEM CETEBBIX
IIPOTOKOJIOB.

IIK 1.4. OcymecTBIATh TEKyIee 0OCTyKUBaHUE 000Dy T0BAHMS MYJIbTUCEPBUCHBIX CETEH
JOCTYTIA.

[IK 1.5. BpIMONHATE MOHTaX W INEPBHUYHYI HHCTALIALHAIO KOMITBIOTEPHBIX CETEH B
COOTBETCTBUU C ACUCTBYIOLIUMU OTPACIEBBIMU CTaHAAPTAMH.
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I1K 1.7. TIpon3BoAUTH aIMUHUCTPHUPOBAHUE CETEBOTO O0OOPYAOBAHMS B COOTBETCTBUHU C
JNEUCTBYIOIIMMHU OTPACJIEBBIMU CTAHIAPTAMH.

IIK 1.8.

BeImonaHATE MOHTaX,

NEPBUYHYKO HHCTAJIIAIHIO,

HaCTPOUKY CHUCTEM

BI/II[eOHa6J'IIOI[CHI/I5I 1 0e30IIaCHOCTH B COOTBETCTBUH C ,HCfICTB}H—OH.IHMH OTpacCICBbIMH

CTaHJapTaMH.

[IK 2.1. BbINOAHATP MOHTaX, JAEMOHTAX, MEPBUYHYI) HMHCTAJUISIUIO, MOHUTOPHHT,
JTUATHOCTHKY WH()OKOMMYHUKAIIMOHHBIX CHCTEM TEepeadyd B COOTBETCTBUU C JEHCTBYIOIIUMHU
OTpacJIeBBIMHU CTaHJAPTAMHU.

IIK 2.2. YcTpaHsaTe aBapuu M MOBPEXKACHHUS 000pyAOBaHUS HHPOKOMMYHUKAIIMOHHBIX

CHUCTCM.

CoorHomienne o0mux kommnereHuuin ®I'OC CIIO 29.02.10 KoncrpyupoBaHue,
MO/IeJIMPOBAHME W TEXHOJIOTMSI M3rOTOBJICHMS] M3/1eJMil JIerKoil NMPOMBINLIEHHOCTH (10
BU/IaM), IMYHOCTHBIX Pe3y/JIbTATOB U MeTanpeAMeTHbIX pe3yJbTaTOB

OO0mMe KoMNeTeHIMH
®dIoC CHO 29.02.10

JIMYHOCTHBIE Pe3yabTaThl
DOII COO

Metanpeametnsie pe3yiabTaThl @OII COO

OK 01. Beibupats
CIocoOBI PEIICHHUS 3a1a4
poheCCHOHATBHOM
JIeATEINEHOCTH
MPUMEHUTENBHO K
Pa3UYHBIM KOHTEKCTAaM;

8) IeHHOCTH HAayYHOTO TIO3HAHUS:

— ¢(hOopMUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH,
JOCTIKCHUAM Hay4YHO-
TEeXHUYECKOro Iporpecca H
OOLIECTBEHHON — MPaKTHKH,
3a CyeT IIOHMMaHUs POJIU
nH(pOpPMaLMOHHBIX
pecypcos,
nH(pOpPMaLMOHHBIX
IPOIIECCOB u
nH(pOpPMaLMOHHBIX
TEXHOJIOTUA B  YCIIOBHSX

mudpoBoit  Tpanchopmarm

MHOrHX  chep  KH3HH

COBPEMEHHOT0 00IIEeCTBa;
— OCO3HaHHE LEHHOCTH
Hay4YHOH JesTEeIbHOCTH,
TOTOBHOCTh ~ OCYILECTBIISITh
MPOEKTHYIO u
HCCIIEIOBATEINIBCKYTO
JIeSITEIbHOCTh
MHIMBHUIYaIILHO U B TPYIIIE.

Osnagenne

YHUBEPCAJIbHBIMU MO3HAaBaTCJIIbHBIMH

JIEUCTBUSAMU:
1) 6a30BbIC JTIOTUYECKUE ICHCTBHS:

CaMOCTOATENBHO (hOPMYIIUPOBATH U
aKTyaJIH3UpOBATh MPOOIIEMY, pacCMaTPHBATh €€
BCECTOPOHHE;

OIIpEeNIeIATh LeNH ACATEIFHOCTH, 3aJaBaTh
napaMeTphl U KPUTEPUH HX JOCTHKCHHUS;
BBISBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B
paccMaTpuBaeMbIX (PU3UYCCKUX SIBICHUSX;
pa3pabaThIBaTh IUTaH PELICHUs MPOOIEMBI C
YUCTOM aHajin3a UMCIOUINXCA MAaTCpUAJIbHBIX U
HEMAaTEpPUAIILHBIX PECYPCOB;

BHOCHTb KOPPEKTUBEI B ICATCIIbHOCTD,
OIICHUBATH COOTBETCTBUC PE3YJILTATOB LECIAM,
OLICHUBATH PUCKH ITOCIIEACTBUI AEATEINEHOCTH;
KOOPIMHUPOBATH M BBIOJIHATH PAOOTY B
YCIIOBHAX PEATBbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAaHHOTO B3aMOJICHCTBYS;
pa3BUBATh KPEATUBHOE MBIIIJICHHE [IPU PEIICHUH
YKU3HEHHBIX TIPOOIIEM.

2) 6a30BbIE UCCIIEIOBATENLCKHE JEHCTBYS:

BJIaJIETh HAYYHOU TEPMUHOJIOTHEHN, KITFOUEBBIMU
MOHATHSMH U METOaMH (PU3NYIECKOI HAyKH;
BJIa/IETh HABBIKAMU Y4eOHO-UCCIIEI0BATEIHCKOM
Y MIPOEKTHOM JIESITENILHOCTH B 007aCTH (HDU3UKH,
COCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJ/I0OB PELIEHUS
3a71a49 (PU3UIECKOTO COJNICPIKAHMUS, IIPHMEHEHHIO
Pa3IUYHBIX METOJIOB IMO3HAHUS;

OCYILIECTBJIATH Pa3IMYHbIE BUJBI JESITEILHOCTH
T10 MOJIYYC€HUIO HOBOT'O 3HAHUs, €T0
HHTEPIPETANNH, IPeoOPa30BaHUIO U
MIPUMEHECHHUIO B PA3IMYHBIX YIEOHBIX
CUTyaludax, B TOM YHCJIC IIPU CO3TaHUN yqe6HHx
MIPOEKTOB B 00JIaCTH (HU3UKH;

BBIABJIATH MIPUYUHHO-CIICACTBECHHBIC CBA3U U
aKTyaJIM3UpPOBaTh 3aa4y, BEIABUTATh THIIOTE3Y
€€ pelleHUs], HAXOUTh apryMEHTBI JJIs
JI0OKa3aTenbCTBa CBOUX YTBEPKIACHUM, 3a1aBaTh
napaMmeTpsl U KPUTEPUU pELICHHUS;
aHAIM3UPOBATH MOJYUYEHHBIE B XOJI€ PELICHHUS
3aJ1a4M Pe3yJIbTaThl, KpUTUUECKH OLICHUBATh UX
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JOCTOBEPHOCTb, IIPOTHO3MPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

—  CTaBHUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 33a4UH
B 00pa30BaTEIbHON ESATENBHOCTH, B TOM YHUCIIE
NpY U3y4eHUHU GU3NKY;

—  J1aBaTh OLICHKY HOBBIM CHUTYallHsIM, OLICHUBATh
prOOPETEHHBIH OIBIT;

—  yMeTh IePeHOCHUTh 3HaHUS N0 (QU3MKE B
HPaKTUYECKYIO 00JIaCTh KHU3HENCSITEIbHOCTH;

—  yMeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MIPEeIMETHBIX 00JacTei;

—  BBIABUTATh HOBEIE HIEH, NIPEIJIarath
OPHUTHHANIBHBIE MTOJXO/bI M PEIICHHS;

—  CTaBHTh MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIIHe
JIbTEPHATHBHBIC PEILICHHUSI.

OK 02. Hcmons3oBaTh
COBpPEMCHHBIC CPEIICTBA
MOMCKA, aHaIh3a 1
HHTEPIPETALUH
nHpOpPMALUU 1
uH(popMaMOHHbIE
TEXHOJIOTUU ISt
BBINIOIHEH S 33124
npodeccHoHANTBLHON
JEATEIHLHOCTH;

OBajieHHe YHHUBEPCAIbHBIMU  TO3HABATCIHLHBIMHU

JIEUCTBUAMU:

3) pabora ¢ HHpOpPMAIUCIi:

— BJIaJICTh HAaBBIKAMH TIOJIy4YEHUS HH(OpMAITHN
(pU3NIECKOTOo ColepKaHus U3 UCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIIHHO OCYIIECTBIATE TIOUCK,
aHaN3, CHCTEMAaTH3AINIO U MHTEPIIPETAIIHIO
WHPOPMALIUHU Pa3THIHBIX BUAOB U (hopM
TIPEICTABIICHHUS;

— OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

— UCTIOJIb30BaTh CPEIICTBA HHPOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3aI[MOHHBIX 3a7a4 ¢ COOJI0ICHHEM
TpeOOoBaHUIl SPrOHOMHKH, TEXHUKU O€30MaCHOCTH,
TUTHCHEBI, pecypcocOepeskeHus, IPaBOBBIX U
STHYECKUX HOPM, HOPM HHPOPMAITHOHHON
0€30IaCHOCTH;

— CcO37aBaTh TEKCTHI (DU3UUECKOTO COMCPKAHUSI B
pasmuyHBIX (opMaTax ¢ YYETOM Ha3HAUCHUS
UHQOPMAIIMK U IICJICBOW ayJAUTOPHH, BHIOUpas

ONTUMaNbHYI0  (GOpMYy  NpPEACTAaBICHUS U
BU3YaJIH3aIHN.
OK 03. [TnanupoBate u 6) TpPyIOBOTO BOCITUTAHUS: OBnajeHNe  YHMBEPCAJIBHBIMH  PETyJIATUBHBIMHU
peanu30BbIBATH — HWHTEpeC K  Pa3IMYHbIM | JEHCTBHUAMM:
cobcTBEHHOE chepam npodeccronansHol | 1) camoopranuzanus:
Hpo(eccCHOHATIBHOE U JEATeIbHOCTH, B TOM YHCIE | — CaMOCTOSTENIHHO OCYIIECTBIIATh

JIMYHOCTHOE PAa3BUTHE,
NpeIIPHHIMATEIBCKY O
JeATENEHOCTD B
npodhecCHOHATBLHON
cdepe, UCTIOTB30BATH
3HaHWS 110 IPABOBOM U
(brHAHCOBOM
IpPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYaLUIX;

CBSI3aHHBIM C (U3HKOH U

TEXHUKO, yMCHHE
COBEpPILIATH OCO3HAHHEIH
BEIOOp Oynmymieir mpodeccun
u peaTu30BEIBATh
CcOOCTBEHHBIE JKU3HEHHBIE
TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K
00pazoBaHUIO u

camMo00pa30BaHUIO B 00JIaCTH
(hM3MKK Ha TIPOTSKEHNUHU BCEH
JKU3HU,

MO3HABATEJIFHYIO  JEATENbHOCTh B 00JIaCTH
(GU3MKM M acTPOHOMHH, BBISBIATH HPOOJIEMBI,
CTaBUTH ¥ POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

—  CaMOCTOSTENIBHO COCTAaBJIATh IUIAH pPELICHUS
pacueTHbIX M Ka4deCTBEHHBIX 3aJad, IUIaH
BBITTOJIHEHHUS TPAKTHYECKOW pabOThI C Y4EeTOM
HUMEIOIIUXCS pecypcos, COOCTBEHHBIX
BO3MOXHOCTEHN U NIPEANIOYTEHUN;

—  J1aBaTh OLIEHKY HOBBIM CUTYalUsM;

—  pacmmMpsTh paMKd yd4eOHOTro mpeaMmera Ha
OCHOBE JIMYHBIX IIPEAIIOYTEHU;

— JlenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh
ero, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEILICHNUE;

—  OILIEHMBATh NMPHOOPETEHHBIH OIIBIT;

—  croco0cTBOBaTH (POPMUPOBAHHIO U MPOSIBICHUIO
SpYyIMIMK B oOJacTH  (M3HMKH, ITOCTOSHHO
MIOBBIIATH CBOH 00pa3oBaTeNbHBIN 51
KyJbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

—  J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh
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KOPPEKTHUBHI B IEITEITLHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

—  BJAJCTh HABBIKAMH ITO3HABATEIBHOMN pediekcuu
KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUM U
MBICIIUTENBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUM;

—  HCIIONIB30BATh MIPUEMBI PEPICKCHH IS OIICHKI
CUTYAIlNH, BEIOOPA BEPHOTO PEIICHHUS;

—  OLICHWBATH PHUCKU M CBOCBPEMEHHO ITPHHUMATH
pEIIeHHS TT0 UX CHIDKEHHIO;

—  TIPUHUMATH MOTHBHI M apTyMEHTHI IPYTHX MIPH
aHaJIM3e PE3yIbTATOB JCIATCIHLHOCTH.

OK 04. D¢ dextnBHO
B3aUMO/ICHCTBOBATH U
paboTath B KOJIJIEKTUBE
1 KOMaHe;

8) IEHHOCTH HAyYHOTO NTO3HAHMS:

c(hOpMHUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pas3BuTHsI GUIUUECKOM
HAyKH;

OCO3HAHHUE IIEHHOCTH
HAy4YHOM JIEATEIIBHOCTH,
TOTOBHOCTB B IpOIIECCe
U3yUeHUS QU3HKH
OCYIIIECTBIIATD TIPOEKTHYIO U
HCCIIeTOBATENBCKY O
JIEATELHOCTh
WHIMBUIYAJIBLHO M B TPYIIIE

OK 05. Ocy1ecTBiaTh
YCTHYIO U TUICBMEHHYIO
KOMMYHHKAITUIO Ha
TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuun
C Y4eTOM 0COOCHHOCTEH
COLIMAIBHOTO K
KYJIBTYpHOTO KOHTEKCTA;

OBnasieHNe YHHMBEPCAIBHBIMA KOMMYHHKATHBHBIMHU

JIEUCTBUSAMU:

1) obuienue:

—  OCYILECTBJIAThH OOIIEHHE Ha YPOKaxX (M3HUKU U BO
BHEYPOYHOI! NesATeIbHOCTH;

— pacro3HaBaTh NPEIIOCHUIKNA KOHQIMKTHBIX
CUTYaIli ¥ CMSr4aTh KOH(DIUKTEI;

— Pa3BEpHYTO U JIOTUYHO U3J1araTb CBOIO TOUKY
3pEHHS C HCIOIb30BAHUEM S3BIKOBBIX CPEJCTB.

2) coBMECTHAs IESITEIBHOCTB!

— TOHHUMATbh U HCHOIb30BATh IPEUMYIIECTBA
KOMaH/IHOH M MHIWBUAYaJIbHOW PaOOTHI;
BBIOMPATh TEMAaTUKY ¥ METOJIbI COBMECTHBIX
JICWCTBUH C y4ETOM OOLIMX UHTEPECOB, U
BO3MOKHOCTEH Ka)KJIOTO 4ieHa KOJIJIEKTHUBA;

—  IPUHUMATH IeJTH COBMECTHOMN AEATEeNbHOCTH,
OpPTraHU30BBIBATh U KOOPIUHUPOBATH AECHCTBUS
0 €€ IOCTHXKEHHUIO: COCTaBJIATH IUIaH IEHCTBUH,
pacnpenenarTs pojd ¢ y4eTOM MHEHUH
YYaCTHHKOB, 00CYKJaTh Pe3yIbTaThl
COBMECTHOH paboTHI;

—  OLIEHMBATh Ka4eCTBO CBOETO BKIIAa U KAXKAOTO
YYacTHHKa KOMaH/[bl B OOIINI pe3yibTaT 10
pa3paboTaHHBIM KPUTEPHSIM;

—  IpeasaraTh HOBBIE MPOEKTHI, OLIEHUBATh UJIEH C
MO3UIIMU HOBU3HBI, OPUTHHAJIBHOCTH,
MPaKTUYECKOW 3HAYHUMOCTH;

— OCYIIECTBJATh  IIO3UTUBHOE  CTPaTErHMYecKoe
MOBE/ICHHE B Pa3JIMUHBIX CUTYalUsX, HPOSBIATH
TBOPYECTBO u BOOOpakeHHe, OBITH
WHHIATHBHBIM.

OBiasieHNe  YHUBEPCAIBHBIMH  PETYJISATHBHBIMHU

IEUCTBUSIMU:

3) npuHSATHA ce0s U qPYTUX:

—  NpUHUMAaTh ce0sl, MOHMMasi CBOM HEJIOCTATKH U
JOCTOUHCTBA;

—  NPUHUMAaTh MOTHBBI U @pPTYMEHTBI IPYTUX IPU
aHaJIN3€ Pe3yJIbTaTOB JIEATeIbHOCTH;

—  IpHU3HaBaTh CBOE MPaBO M MPABO JAPYIUX Ha
OIIHNOKY.

OK 06. ITposiBATH
IpaXJIaHCKO-
MaTPUOTUYECKYIO
MO3HIHIO,
JE€MOHCTPHUPOBATh
0CO3HAHHOE MOBEICHHE
Ha OCHOBE
TPpaIUIIMOHHBIX
POCCUMCKHUX JyXOBHO-
HPaBCTBECHHBIX

1) TpakJaHCKOTO BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH
TpaXTaHCKOU TO3UITUN
00yJaromerocs Kaxk
AKTUBHOTO M OTBETCTBCHHOTO
4JIeHa POCCUHCKOTO
o0111ecTBa;

MPUHATUE TPAAUITHOHHBIX
001IIe9eTI0BEYECKUX
T'YMaHUCTUYCCKUX U
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IEHHOCTEH, B TOM YHCIIE
C y4€TOM rapMOHHU3aLUU
MEKHAIIMOHAIbHEIX U
MEXPEITUTHO3HBIX
OTHOUICHUI, TPUMEHATh
CTaHAapThHI
AHTUKOPPYIILUOHHOTO
MOBE/ICHNUS,

JIEMOKPATHIECKUX
LICHHOCTEH;

TOTOBHOCTH BECTH
COBMECTHYIO JICATCIILHOCTD B
MHTEpEecax rpakAaHCKOTOo
o01ecTBa, y4acTBOBaTh B
CaMOYTIPaBJICHUH B
oOpa3zoBaTenpHON
OpTaHU3aINH;

YMEHHE B3aUMOJICHCTBOBATH C
COLMATEHBIMU HHCTUTYTaAMH
B COOTBETCTBHH C HX
(OYHKIMSAMU ¥ HAa3HAYCHUCM;
TOTOBHOCTH K TYMaHHUTapHOM
Y BOJIOHTEPCKOM
JIESITeITbHOCTH;

2) NaTPUOTUYCCKOT'O BOCIIMTAHUA:

3)

c(hOpMHUPOBAHHOCTH
POCCHICKOM TpaXK1aHCKOH
HUACHTUYHOCTH, TATPUOTU3MA;
[IEHHOCTHOE OTHOIICHHE K
TOCyIapCTBEHHBIM CHMBOJIAM,
JIOCTIKEHUSIM POCCHICKHIX
YUYEHBIX B 00J1aCTH (PM3UKU U
TEXHHKE;
JyXOBHO-HPaBCTBEHHOTO

BOCITMTaHUA:

c(hOpMHUPOBAHHOCTH
HpPaBCTBECHHOI'O CO3HAHU,
ITHYECKOTO TOBEICHHUS;
CIOCOOHOCTH OLICHUBATH
CHUTYAIHIO U MPUHUMATH
OCO3HAHHBIC PEIICHUS,
OPHEHTHPYSICh Ha MOPAIbHO-
HpPABCTBEHHBIC HOPMBI
ICHHOCTHU, B TOM YHUCJIC B
JACATCIBHOCTH YYCHOT O,
OCO3HAHHUE JINYHOTO BKIaIa B
IIOCTPOECHUE YCTONUYHUBOIO
Oynyuiero;

OK 07. CopneiicTBOBaThH
COXPaHEHHIO
OKpY>Karollen cpepl,
pecypcocOepexeHHIo,
TIPUMEHSTH 3HAHUS 00
N3MEHEHWH KJIuMara,
TIPUHIUIIBI OEPEKITNBOTO
IIPOU3BOJICTBA,

s pekTuBHO
JICICTBOBATH B
Ype3BbIUAHBIX
CUTYyAIVSIX;

7) DKOJIOTUYECKOTO BOCITUTAHMUSI:

c(hOpMHUPOBAHHOCTH
9KOJIOTMYECKOU KYJIbTYPBI,
0CO3HaHHE TI00ATFHOTO
XapakTepa HKOJIOTMYeCKUX
npobiem;

IUTAHUPOBAHUE U
OCYILIECTBIICHHE IEUCTBUI B
OKpy>Karouieil cpejie Ha
OCHOBE 3HaHUs LeNel
YCTOWYUBOr'O pa3BUTHs
YeJIOBEYECTRA,;
paciMpeHue onbITa
JIeSITENIbHOCTH
9KOJIOTHYECKOH
HaIpaBJIEHHOCTH Ha OCHOBE
HMMEIOLIUXCS 3HAHUN 1O
¢usmke;

OK 08. HUcnons3oBath
cpencTBa (U3HIECKOI
KYJBTYPBI IS
COXpaHEeHHS U
YKpEIUICHUS 3I0POBbS B

5) ¢uznueckoro BocimTaHUs:

— c(OpMUPOBAHHOCTH
3I0pOBOro M 0e30MacHOro
obpaza KHU3HHU,
OTBETCTBCHHOI'O OTHOIIICHUS
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npotecce K CBOEMY 3/I0POBBIO, B TOM

poeCCHOHATBHOMN Yyycile 3a CYET COOJIIOLEHMS
NESITEILHOCTU 1 TpeOoBaHuUit Oe3onacHoO’
MO IICPIKAHUS JKCIUTyaTalul CpencTB
HEO0XOAUMOTO YPOBHS HH(POPMAIMOHHBIX u
¢dusndeckoit KOMMYHHKAIIHOHHBIX
MMOJATOTOBJIEHHOCTH; TEXHOJIOTUH.

4) 5CTETUIECKOTO BOCTIMTAHUS

—  3CTETHYECKOE OTHOIICHHE K
MHPY, BKITIOYasi 3CTETHKY
HAy4HOT'O TBOPYECTBA,
MpUCYIIero GU3HIECKOi
HayKe.

IIpeaMeTHbIe pe3y/bTAaThl OCBOCHUSI YUeOHOTr0 npeamMera Ousuka

1) chopMUPOBAHHOCTh MPEACTABIEHUNH O POJIM U MecTe (PU3UKM U ACTPOHOMHUU B
COBPEMEHHOW HaydHOH KapTHHE MHpa, O CHCTEMOOOpasyromied poin (U3UKH B Pa3BUTUU
€CTECTBEHHbIX HAYK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJIe POCCUNCKUX U 3apyOe:KHBIX
YYCHBIX-(DM3UKOB B PA3BUTHE HAYKW; TOHUMaHUE (PU3HUECKOM CYITHOCTH HAOTFO1aeMbIX SIBJICHHUI
MUKPOMHpA, MakpoMupa M MEraMmuMpa; I[OHMMaHHE pOJIM ACTPOHOMHH B MPAKTUYECKOU
JESTCIIbHOCTH YeJIOBeKa W JAbHEHIIEM HAYYHO-TEXHHYECKOM pa3BUTHH, poJid (H3UKK B
dbopMupoBaHUH Kpyrozopa U (YHKIHMOHAIBHOM TpPaMOTHOCTH YeNOBEeKa IJs pEeLIeHUS
MPaKTUYECKHUX 3a/1a4;

2) cdopMUPOBAaHHOCTh YMEHUU pacro3HaBaTh (u3Mueckue sBICHHS (TPOIECCH) U
OOBSCHATP HMX Ha OCHOBE M3YyYCHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE NBIKEHUE, CBOOOJHOE MaJieHHue TeJ, IBUKEHHE IO OKPY>KHOCTU, HHEPIUS,
B3aMMOJICIICTBHE Tel, KojeOaTenbHOe ABM)KEHHE, PE30HAHC, BOJHOBOE ABIMKEHUE; Auddysus,
OpOYyHOBCKOE JBM)KEHUE, CTPOCHHE KHUIAKOCTEH W TBEPIBIX TEJ, U3MEHEHHE 00beMa Tell Mpu
HarpeBaHuu (OXJIAXKJIEHUHU), TEIUIOBOE paBHOBECHE, HCIAapeHue, KOHIEHCAlMs, IUIaBIICHUE,
KpUCTAJUTH3allMs, KUIEHHUE, BJIAKHOCTb BO3MyXa, CBA3b CpEIHEH KUHETUYECKOW HHEPTruu
TEIJIOBOTO JABM)KEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIEepaTypoi, MOBLIIICHNE JaBJICHUS ra3a Mpu
€ro HarpeBaHUM B 3aKPBITOM COCYJ€, CBSI3b MEXKAY IapaMeTpaMud COCTOSIHUS Tras3a B
M30IpoIleccax; JIEKTpU3anus Tell, B3auMOICHCTBUE 3apsJI0B, HArpeBaHUE MPOBOAHUKA C TOKOM,
B3aUMOJICICTBUE MAarHUTOB, AJICKTPOMATHUTHAS WHIYKIUS, NEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJAHMK C TOKOM W JBIIKYIIMMCA 3apsifl, DJIEKTPOMArHUTHBIE KOJEOAaHUS U BOJHBI,
NPSIMOJIMHEMHOE  pacipoCTpaHEHHWE CBETa, OTpaKeHUe, TMpeJoMIIeHHe, HWHTephepeHIus,
mubpakius U TOJsSpu3alis CBETa, JUCTepcusi cBera; (HoTodnekTpudeckuit 3G ¢hekt, cBeToBoe
JaBJieHWe, BO3HMKHOBEHHE JIMHEHYATOrO0 CIIEKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U
MCKYCCTBEHHAs paJIu0aKTUBHOCTb;

3) BiaJeHHE OCHOBOIMOJATAIONIMMHU (PU3NUYECKUMHU TOHATUSIMH W  BEJIMYUHAMH,
XapaKTepU3YIOUMMH  (HU3UYECKHUE TMPOLECChl (CBSA3aHHBIMU C MEXaHHMYECKHM JIBHKEHUEM,
B3aUMOJICCTBUEM Te€JI, MEXaHMYECKUMHU KOJICOAHMSIMU M BOJHAMH; aTOMHO-MOJIEKYJISPHBIM
CTPOCHHMEM BEIIECTBA, TEIJIOBBIMU MPOLECCAMU; JJIEKTPUUECKUM W MAarHUTHBIM TOJSIMH,
ANEKTPUYECKUM TOKOM, DJJIEKTPOMAarHUTHBIMU KOJICOAHUSMH U BOJHAMHU; ONTHYECKUMU
SBIICHUSIMU; KBAHTOBBIMHU SIBIICHUSIMHU, CTPOCHHUEM aToMa U aTOMHOTO Spa, paAHOaKTUBHOCTHIO);
BIIQJICHUE  OCHOBOTIOJIATAIONIUMU  ACTPOHOMHUYECKMMH  TOHSATHSIMH,  TO3BOJISIONAMUA
XapakTEepU30BaTh MPOLECCHI, MNPOUCXOMASIIME Ha 3Be3/1aX, B 3BE3JHBIX CHUCTEMaxX, B
MEXTaJIaKTHIECKOU cpefie; IBMKEHNE HeOECHBIX TeJ, BOJIONNIO 3B€3/ 1 BeeneHHoi;

4) BaieHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMHU (3aKOH BCEMUPHOTO TATOTECHUS,
I, II n III 3akoHbl HprOTOHA, 3aKOH COXpAaHEHMs] MEXAHWUYECKOW SHEPTUH, 3aKOH COXPaHEHUS
MMITyJIbCa, MPUHLUIN CYNEPHO3UIUU CHJ, MPUHIUII PABHONPABHOCTU WHEPIUAIBHBIX CUCTEM
0TCUYeTa; MOJEKYJISIPHO-KHHETHIECKYIO TEOPHIO CTPOCHHS BEIECTBA, TA30BhIE 3aKOHBI, IEPBHIN
3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUS 3JIEKTPUUYECKOro 3apsaa, 3akoH Kynona, 3akon Oma
JUTSL ydacTKa 1enu, 3akoH OMa Jij1st TOJTHOW AJIEKTPUIECKOM 1ienu, 3akoH J[oyns - Jlenna, 3akoH
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AIIEKTPOMArHUTHOM WHAYKUUH, 3aKOH COXPAaHEHHs JHEPITUH, 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHEHHs CBETa, 3aKOH OTPa’KEHUs CBETA, 3aKOH MPEJIOMJICHUS CBETa; 3aKOH COXPaHEHUs
SHEPIUHU, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHHs 3JIEKTPUYECKOrO 3apsija, 3aKOH
COXpPaHEHUs MAacCOBOT'0 YHMCia, MOCTyJaThl bopa, 3aKOH pajiioaKTUBHOTO pacraja); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHanu3e (PU3MYECKUX SBICHUH U IPOIIECCOB;

5) yMeHuEe y4MTHIBATh TPAHULIBI MPUMEHEHHUS HU3YYECHHBIX (U3UYECKUX MOJENCH:
MaTepuaibHas TOUKa, MHEPLMAIbHAS CUCTEMA OTCYETa, U/I€aIbHbIN I'a3; MOJENIN CTPOEHMS ra30B,
KUAKOCTEN U TBEPJIbIX T€JI, TOUCUHBIH ANEKTPUUYECKUH 3apsl, aAepHas MOJIENIb aTOMa, HyKJIOHHAs
MOJIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3nUecKux 3amay;

6) BiageHHE OCHOBHBIMH METOJaMHU HAYYHOTO IO3HAHH, WCIOJB3yeMBIMU B (hu3mKe:
MPOBOAUTH TNPSIMbIE U KOCBEHHBbIE M3MEpeHHUs (PU3MYECKHX BEJIMYMH, BbIOWpas ONTUMAlbHbII
Croco0 M3MEpPEHMs] M HUCHOJIb3Ys M3BECTHBIE METOJbl OLIEHKM IOTPELIHOCTEH W3MEPEHUH,
MPOBOAMUTH HCCJIENIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C KCIOJIB30BAHHEM MPSMBIX
U3MEpEHUl, OOBSACHATH MONYyYCHHbIE PE3yJbTaThl, UCHOIB3YS (PU3UUYECKHE TEOPHH, 3aKOHBI U
MOHSTHUS, W JeJaTh BBIBOJBI; COOMIOJATh MpaBujia O€30IacHOr0 TpyAa MpH IMPOBEIECHUU
UCCIICIOBAaHM B paMKax y4eOHOTO SKCIEPUMEHTa U yueOHO-UCCIIE0BATENbCKON IesITeIbHOCTH
C HCIIOJIb30BaHUEM LHU(POBBIX HW3MEPUTENBHBIX YCTPOHCTB U JIaOOPaTOPHOrOo O0OpYIOBAHUS;
c(OpMUPOBAHHOCTbH MPEACTABIECHUIN O METOaX MOJyUEHUsI HAyYHbIX aCTPOHOMHYECKHUX 3HAHUM;

7) chOpMHUPOBAHHOCTh YMEHUS PellIaTh PacUETHbBIE 3a]auu C SIBHO 33JaHHON (PU3HUECKOI
MOJIEJIbIO, UCIIOJIb3YS (PU3NYECKUE 3aKOHbl M IPUHLMUIIBI; HA OCHOBE aHaJli3a yCJIOBHS 3a/laud
BbIOUpaTh (PU3NYECKYIO MOJIEIb, BBIICTATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI, HEOOXOAUMBIE
JUIsL €€ PpEeLIeHUsl, IPOBOAMTH pacyeThl M OLEHUBAThb PEAJbHOCTH IOJTYYEHHOI'O 3HAUYEHUs
dbusznyecKkoil  BeIMUMHBI, peliaThb  KAayeCTBEHHBbIC  3a/layd, BBICTpaWBas  JIOTHYECKH
HENPOTUBOPEUMBYIO LIENOYKY PACCYXACHUN C ONOPON Ha N3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznueckue SBICHHUS;

8) chopMUPOBAaHHOCTH YMEHHS NPHUMEHSTH IOJNyYCHHBIE 3HAHUSA IS OOBICHEHHS
YCIIOBUHM NpOTeKaHUsI GU3NYECKUX SBICHUN B IPUPOJIE U JIJISl IPUHATHUS IPAKTUUECKUX PEIICHUN
B IIOBCEJHEBHOM MXHU3HU M oOecrnieyeHUs O€30IacCHOCTU MpU OOpaleHUH € ObITOBBIMHU
npubopaMd W TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHsI 370POBbS M COOJIIOJIEHUS HOPM
HKOJIOTHYECKOTO TIOBEACHHUS B OKPYJKAIOIIEH cpejie; MOHUMMaHHe HEOOXOJMMOCTH MPUMEHEHUS
JOCTHOKEHUH (PU3MKH U TEXHOIOTUN JJIS1 pallMOHAIEHOTO MPUPOONOIb30BAHNUS;

9) cdhopMupoBaHHOCTh COOCTBEHHON TMO3UIIMM 1O OTHOIIEHHUIO K (PU3HUECKOU
uHpOpMallMK, TOJIy4aeMOW M3 pa3HbIX HCTOYHHMKOB, YMEHHUH UCIOJIB30BaTh IU(PPOBBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTABICHUS y4eOHOH W
HAYYHO-TIONYJISIpHOW MH(OPMAlLMU; pa3BUTHE YMEHMH KPUTHYECKOIO aHajau3a IOoJIydaeMoi
uH(popMaLnu;

10) oBnageHne yMeHUAMHU paboOTaTh B IPyIIE C BBHIIOIHEHUEM Pa3IMYHbIX COLMATBHBIX
poJyieli, MIaHUpOBaTh paboOTy TpPyNIbl, PALUOHAIBHO pacHpeleNsiTh JAeSITeIbHOCTh B
HECTAaHJAPTHBIX CUTYyallMsX, aJeKBaTHO OLCHMBATh BKJAJ KaXKJIOTO M3 YYAaCTHUKOB TPYIIIBI B
pelieHue paccMaTpuBaeMou MpoOJIeMBbl;

11) oBnagenue (CPOpMHPOBAHHOCTH MPEACTABICHUIN) MpaBWJIaMH 3alMCU (PU3NYECKUX
dbopmyn penbedHO-TOUCYHOM cucTeMbl o0o3HaueHui JI. bpaitns (a1 ciensix u c1aboBUAAIIIAX
00y4aromuxcs).

12) chopmupoBaHHOCTH TOHUMAHUS POJIM (PUZUKH B SIKOHOMHUYECKOU, TEXHOJIOTHIECKOM,
COLMAJIBHON M 3THYECKOH chepax IeATeIbHOCTH YEeJIOBEKA; POJIU U MeCTa (PM3UKU B COBPEMEHHOM
HAyyHOM KapTHHE MHpa; pOJM AacCTPOHOMHUHU B MPAKTUYECKOM IEATENbHOCTH 4YellOBeKa U
JabHEeHIIeM HayYHO-TEXHUUYECKOM Pa3BUTHH;

13) chopMUpPOBAHHOCTH CHCTEMBI 3HAHHM O (DU3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHsIX, JEHCTBYIOMMX HAa YPOBHSIX MUKPOMHUPA, MAaKpOMHUpPA M MEraMupa, MpeaCcTaBICHUHA O
BceoOlIeM xapakTrepe (HU3MYECKMX 3aKOHOB; IMPEACTaBICHUM O CTPYKType MOCTPOEHUS
¢bu3nUeckoil Teopuu, 4YTO MO3BOJIUT OCO3HATH POJIb (PYHIAMEHTAIBHBIX 3aKOHOB U MPUHIIUIIOB B
COBPEMEHHBIX TIPEJICTABICHUSX O TMPHPOJE, MOHATH TPAHUIBI TPUMEHHUMOCTH TEOPHIA,
BO3MOXKHOCTH UX MMPUMEHEHHMS JUIsl ONMCAHMsI €CTECTBEHHOHAYYHBIX SIBJICHUN U MPOLIECCOB;

19



14) chopMupoBaHHOCTH YMEHHS pa3auyaTh YCIOBHS TMPUMEHHMOCTH MOJENei
(bu3nYeCKUX TN U MPOLIECCOB (SBIECHUN ): HHEpLHaIbHas CUCTEMa OTCUeTa, MaTepralibHas TOUKa,
PaBHOYCKOPEHHOE JIBWKEHHE, CBOOOJHOE TMajieHHWe, abCoNOTHO ympyras naedopmanus,
a0COIOTHO YIpPYyroe M aOCOMIOTHO HEYIPYroe CTOJKHOBEHMS, MOJENed rasza, >KUIKOCTH U
TBEPAOIro (KPUCTAJUIMUECKOI0) Teja, WACaIbHOrO Tra3za, TOYEYHbIH 3apsia, OAHOPOJHOE
JNEKTPUYECKOE  T0Jie, OJHOPOAHOE MAarHUTHOE TMOoJje, TapMOHHUYECKHME  KoJeOaHus,
MaTeMaTHYECKUH MAasATHUK, WACAIbHBIA MPYXUHHBIA MAasSTHUK, TapMOHUYECKHE BOJIHBI,
ujeanbHbIN Kosie0aTeNbHbIM KOHTYP, TOHKAsI JIMH3a; MOJIEJIel aTOMa, aTOMHOTO sI/ipa U KBAHTOBOM
MOJIEJIN CBETA;

15) chopMUPOBAaHHOCTH yMEHHSI OOBSICHATH OCOOCHHOCTH NPOTCKAHUS (DU3MYECKHUX
SBIICHUN: MEXaHUYECKOE JIBIKEHHE, TEIUIOBOE [BMIKEHHE YacTHIl BEIIECTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOE JIBWXeHHe, aupdy3usi, HCIapeHue, KUNCHHE W KOHACHCAIHS,
IUTaBJIGHUE M  KPUCTAIM3allusl, HAMpPaBICHHOCTh TEIIONEpeay, JJIEKTpU3alUud  Tell,
HKBUIIOTEHIIMAJILHOCTH [TOBEPXHOCTH 3apsKEHHOI'O IIPOBOAHMKA, SJIEKTPOMAarHUTHON MHIyKLIUHY,
CaMOUHAYKIUHU, 3aBUCHUMOCTH CONPOTHUBJIECHUS MOJYyOPOBOAHMKOB '"p-" © '"n-TumoB" oT
TEMIIepaTypbl, pe30oHaHca, WHTEp(YEepeHUnH BOJH, IUPPAKIUM, AUCIEPCUHU, TIOJHOTO
BHYTpEHHEro oTrpaxkeHusi, Gotodddexr, (uznueckue NPUHIUINBI CHEKTPAJIHLHOTO aHAIW3a U
paboTsl na3epa, "anbda-" u "dera-" pacmassl saep, raMMa-u3IIydeHue Saep;

16) chopMUpPOBAaHHOCT, YMEHUH TMPUMEHSATH 3aKOHBI KJIACCHYECKOM MEXaHHKH,
MOJICKYJISIPHOUM (PU3UKH M TEPMOAMHAMUKH, SJCKTPOIUHAMHUKH, KBAHTOBON (DM3UKHU ISl aHATTN3a
U OOBSICHEHUS SIBICHHM MUKPOMHpA, MAaKpOMHpa M MEramHpa, pa3jindaTh YCJIOBUs (TpaHUIIbI,
0o0acT) NPUMEHUMOCTH  (U3MYECKMX  3aKOHOB, TIOHMMAaTh  BCEOOIIMH  XapakTep
(byHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHHs] MEXaHWYECKOW IHEpPrHH, 3aKOH COXPaHCHHS
MMITYJIbCA, 3aKOH BCEMHUPHOTO TATOTEHUS, NEPBBIA 3aKOH TEPMOJMHAMMKH, 3aKOH COXpPAHEHUS
ANIEKTPUYECKOTO 3apsla, 3aKOH COXPAHEHUS OJHEPIHMHM) U OrPAHUYECHHOCTbh HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3NYECKHE IPOLIECCHI, UCIOJIb3YSl OCHOBHBIE IOJIOKEHUS,
3aKOHBI M 3aKOHOMEPHOCTH: OTHOCHUTEIBHOCTh MEXaHHMYECKOrO JABWKEHUS, (HOPMYIIbI
KAHEMATUKH PAaBHOYCKOPEHHOTO JBIDKEHHS, TNpeoOpasoBaHus [amwies A CKOPOCTH H
nepeMenieHus, Tpu 3aKkoHa HploTOHa, MPUHIIUIT OTHOCUTENbHOCTH [ anuiies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHbl COXPAHEHUS UMILYJbCa M MEXAHUYECKOW SHEPruu, CBs3b pabOThI CUIIBI C
W3MEHEHHEM MEXAaHWYECKOW JHEPIHH, YCJIOBMsI PABHOBECHS TBEPIOIO Teja; CBA3b JABICHUS
WJICATIbHOTO Ta3a CO CPEIHEW KMHETHYECKOM PHEPTUEH TEIJIOBOTO JBHKEHUS M KOHILIEHTpauuen
€ro MOJIEKYJI, CBA3b TEMIIEPATYphl BELIECTBA CO CPEIHEN KMHETUYECKOW YHEPruei €ro 4acTull,
CBSI3b JIaBJICHUS MJI€ATbHOIO T'a3a ¢ KOHLEHTpALKeH MOJIEKYJ U €ro TeMIIepaTypoi, ypaBHEHUE
MenneneeBa-Knanelipona, nepBelii 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHMsI DHEPIMHM B
TEIUIOBBIX Mpolleccax; 3aKOH COXpaHEHMsl JJIEKTpUYecKoro 3apsina, 3akoH Kymona,
NOTEHLIUAIBHOCTD JIEKTPOCTATUUECKOTO TOJIsI, IPUHLUII CYNEPIIO3ULIUN dIEKTPUUECKUX MOJIEH,
3akoHa Kynona; 3akoHsl OMa AJi yyacTKa LIeTH U JUIs 3aMKHYTOM 3JIEKTpUYeCKON IenH, 3aKOH
Jlxoyns-JleHua, 3aK0H 3JIeKTpPOMarHUTHOM MHAYKIUH, TpaBuiio JIeH1a, MoCTynaThl crieualbHON
TEOPUU OTHOCHUTEIBHOCTU ODWHIITEWHA, ypaBHEHHE DWHIITeHHa ans ¢oTtorddekra, nepBbiid u
BTOpO# nocTynarsl bopa, mpuHimn HeonpeneneHHocTH [ eli3enOepra, 3aKk0H coXpaHeHUs 3apsaaa,
MacCOBOI'0 YHCJIa U SHEPTUHU B SJEPHBIX PEAKIHAX, 3aKOH PaIUOAKTUBHOTO paclaja;

17) chopMHUpPOBaHHOCTH YMEHHMI NPUMEHATh OCHOBOIOJAraIOIIMe aCTPOHOMHUYECKHE
MOHSTHSI, TEOPUU U 3aKOHBI Ul aHaJIN3a U 00bSICHEHUS (PU3NUECKUX MPOLIECCOB MPOUCXOASIINX
Ha 3Be3/1aX, B 3BE3JHBIX CHUCTEMaX, B MEXTaJaKTHMYECKOW cpene; JBMKEHHMsS HEOecHBIX Tell,
DBOJIIOIAH 3Be3T M BeceaeHHoid;

18) cdopMHpOBaHHOCTE YMEHMH MCCIEOBAaTh M AaHAIM3MPOBATH pa3zHOOOpa3HbIE
¢buznyeckue SBICHUS U CBOMCTBA OOBEKTOB, MPOBOJIUTH CAMOCTOSITEIbHBIE HCCIIEJOBAHHS B
peasbHBIX U Ja0OpaTOPHBIX YCIOBUAX, YATATh U aHAJTU3UPOBATh XapaKTEPUCTUKU MPUOOPOB U
YCTPOMCTB, 0OBACHATH MPUHIIUIIBI KX PAOOTHI;

19)  chopMUpOBaHHOCTb  MPEACTABICHMH O  METOAAaX  IOJIyuYeHHs  Hay4yHBIX
ACTPOHOMUYECKUX 3HAHMI; BIIAaJ€HUE YMEHHUSMU CaMOCTOSITENIbHO (OpMYyJIUPOBATh LETh
uccienoBaHus (MPOEKTa), BBIABUTATh THUIOTE3bl HA OCHOBE 3HAHHUS OCHOBOIIOJATAOLINX
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(¢u3nUeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh WX IKCIEPUMEHTAIBHBIMU CPEICTBAMH;
IUIAHUPOBATh W TPOBOAUTH (U3WYECKHE DSKCIEPUMEHTHI, OIHUCHIBATh U aHAJIW3HPOBAThH
MOJYYCHHYIO TIPH BBINOJHEHUHM JKCIEPUMEHTa HH(OPMAIIHIO, OIPENeNATh JIOCTOBEPHOCTh
MIOJIyYEHHOT' O pe3yJIbTaTa;

20) copMuUpOBaHHOCTh YMEHHS pPEIIaTh PaCUETHBIC 3aJla4H C SBHO 33JaHHON M HESIBHO
3aJaHHOM (DM3MUYECKON MOJENbI0: HAa OCHOBAaHMHM aHajM3a YCJIOBHUS BbIOMpATh (PU3NUYECKUE
MOJIENIM, OTBEYAIOIME TPEOOBAHMSM 3a/1a4H, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNAThl (PU3NUECKUX TEOPHIl IPU UCTIOIB30BAHUHM MaTEMAaTHUECKUX METOIOB PELIEeHUs 3aad,
MIPOBOJIUTh pPAcyeTbl HAa OCHOBAaHUM HMEIOIIMXCSA JaHHBIX, AHAJIU3UPOBATh PE3YJIbTaThl U
KOPPEKTUPOBAaTh METO/Ibl PELIEHHS C YUETOM IIOJIyYEHHBIX PE3yJbTaTOB; PEIIaTh KAYECTBEHHbIE
3ajaun, TpeOyrolue MPUMEHEHUs 3HAHWW U3 Pa3sHBIX pa3JielioB HIKOJIBHOTO Kypca (U3UKH, a
TaK)K€ MHTErpaluy 3HAHUU U3 APYTUX IPEIMETOB €CTECTBEHHOHAYYHOI'O IIMKJA: BBICTPAUBATh
JIOTUYECKYI0 LEMOYKY PACCYKICHUU C ONOpPOM Ha H3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznuecKue SIBICHHS;

21) chopMUPOBAHHOCTh YMEHUN aHAIM3UPOBATH U OLIEHUBAThH MOCIEIACTBUS OBITOBON U
IIPOM3BOJICTBEHHOM I€ATEIILHOCTH YeJIOBEKA, CBSI3aHHOH ¢ (PU3NYECKUMU MTPOIIECCAMU, C TO3UIIUI
9KOJIOTMYECKO 0€30MacHOCTH; MPEACTABICHUH O pallMOHAILHOM IPUPOJIONOIb30BaHUH, A TAKKE
pa3yMHOM HCHOJIb30BaHUU JOCTUKEHUM HAyKHM M TEXHOJOIMM A JalbHEWILIEro pa3BUTHS
YeJI0BEYeCKOro 00IIeCTBa;

22) oBIANEHUE PA3IMIHBIMU CIIOcOOaMu paboThl ¢ uWHpOpMaIued (U3HIECKOTO
COJIEp’KaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMALMOHHBIX TEXHOJOTUH, pPa3BUTHE
YMEHHUM KPUTUYECKOTO aHaIN3a U OLEHKU JOCTOBEPHOCTH I0JIy4aeMoil uHpopmanuy;

23) oBnaZieHHe OPTraHU3AIMOHHBIMU U MO3HABATEIHHBIMU YMEHUSIMH CaMOCTOSITEIBHOTO
IpUOOpETEHUs HOBBIX 3HAHUNW B IPOLIECCE BBINOJHEHHS IMPOEKTHBIX U yueOHO-
UCCIIEIOBATENLCKUX pPabOT, yMEHHSMH paboTaTh B TPyNNe C BHIIOTHEHUEM Pa3IMYHBIX
COLIMAJIBHBIX POJIEH, MIIaHUPOBATh Pa0OTY IPyIIIbl, PAllMOHAIBHO PacIpeAesaTh e TEIIbHOCTD B
HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHMUBATh BKJIAJ Ka)KJOTO M3 YYaCTHUKOB IPYIIIbI B
pelieHue paccMaTpuBaeMon MpooOJIeMBbl;

24) chopMUpPOBAaHHOCTH MOTHUBAIMK K Oynyiiel mpodecCHOHaNbHON AEATeIbHOCTH 1O
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

3. COAEP’)KAHHME YYEBHOTI'O IPEAMETA ®U3UKA
(YI'JIYBJIEHHBIA YPOBEHD)

Pasnen 1. Hayunblii MeToa MO3HAHMS NPHPOABI.

®uszuka - QpyHgamMeHTaabHas Hayka o npupone. HayuyHblil METOJ MO3HAHUS U METOJbI
uccieoBaHus (PU3NYECKUX SIBICHUH.

DKCIepuMEHT U TEOpusl B Mpoliecce MO3HaHus npuposl. Habmonenne u skcriepumMeHT B
dusuke.

CrniocoObl u3mMepeHus: (pU3NUEeCKUX BEIMYMH (aHAJIOTOBbIE U LIU(POBBIE N3MEPUTEIbHbBIE
npUOOPHI, KOMITBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GpuU3NYECKUX BETUUYHH (a0COIIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (GU3NYECKUX SIBICHUH U MpolLeccoB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UcAIbHAS KUIKOCTh, HICAIbHBIN Ta3, TOUeUHBIH 3apsin). [ unoreza. ®usndeckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nuecKas TeopHsl.

Ponp u mecto ¢usuku B (popMHpOBAaHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHpa, B
MPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

DKCrepuMeHT, 1a00paTopHbIe pabOThI, MPAKTHUKYM.

N3mepenune cuiabl TOKa M HAOpPsDKEHUS B LENHM IOCTOSSHHOTO TOKa IpPU IOMOIIU
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ M(poBoii 1abopaTopueit o pusnkKe.

[Ipumeps! u3mepenus GU3NUECKUX BEIUYUH MPU TOMOIIN KOMIBIOTEPHBIX JaTYUKOB.
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Pasnen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe BHkeHHE. OTHOCHUTENBHOCTH MEXAHWYECKOro ABMKEeHHdA. Cucrema
OTCUeTa.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Pannyc-BekTop MarepuasbHOW TOYKH, €ro MNPOEKIMH Ha OCH CHCTEMBI KOOpIUHAT.
Tpaexropus.

[lepemerienue, cKopocTb (CpelHsii CKOPOCTh, MTHOBEHHAas CKOPOCTb) M YCKOpEHHE
MaTepUalIbHOM TOYKH, MX MPOEKIMU HA OCU CHUCTeMbl KoopAuHaT. ClioKeHHe NEepeMEIeHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOIMHENHOE JBUKEHHUE. 3aBUCUMOCTh KOOPAUHAT,
CKOpPOCTH, YCKOPEHHSI U IIyTH MaTEPUAIBHOW TOUKU OT BPEMEHH U MX TPaPHKH.

CBobogHOe maseHue. YCKopeHHe CBOOOIHOro majaeHus. J[BukeHue tena, OpOIIEHHOTO
0] YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJIMHAT, CKOPOCTU U YCKOPEHMS MaTEPHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonunerinoe nuxenue. J[BUKEHHE MaTEPUATIBHOM TOUYKU MO OKPYKHOCTH. YTJOBas
U JuHeiHas ckopocTh. Ilepuoa u yacrora oOpamenus. LlenTpocTpemurenbHoe (HOpMaIbHOE),
KacaTesbHOE (TaHMCHIIMAJIBHOE) U TIOJTHOE YCKOPEHUE MATEPUAIbHOM TOUKH.

TexHuueckue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIUJIOMETp, JIBHXKCHHE
CHApsI0B, IIEMTHBIC, IECTEPEHYATHIC U PEMEHHBIE ITepeadn, CKOPOCTHBIEC JTH(THI.

JlemoHcTpamuu.

Mopenb cucTteMbl OTCYETa, WIUTOCTPAlUs KMHEMATHYECKUX XapaKTEPUCTUK JBUKCHUS.
CrniocoObI ucciae10BaHus ABMKECHUN.

NnmrocTpanuss  npenenpHOro  Inepexoja M M3MEpPEHUE MIHOBEHHOM  CKOpPOCTH.
[TpeoOpazoBaHue ABMKEHUI C UCIIOIB30BAaHUEM MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpoLIeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue CkOpocTH Ipu JBUKEHUU 110 OKPYKHOCTH.

[Ipeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHMe MyTeH, TPACKTOPHH, CKOPOCTEH JBUKEHUS OJHOTO U TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETa.

DKCrepuMEHT, 1a00paTOpHbIE paObOThI, TPAKTHUKYM.

N3ydeHne HepaBHOMEPHOT'O IBUKEHUS C LIEJIBIO ONPEAETICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne ycKOpeHHs TIpU NPSIMOJIMHEMHOM pPaBHOYCKOPEHHOM JBHIKEHUH 110
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBHYKEHUH.

W3mepeHue ycKopeHus: cBOOOHOT0 NaieHus (PEKOMEHI0BaHO MCTI0JIb30BaHKe IM(PPOBOI
nabopaTopun).

W3ydenune qBUKEHUS Tema, OpPOLIEHHOTO TOPU30HTAIIBHO.

[IpoBepka runoressl 0 MPSAMON MPONOPLMOHAIBHON 3aBUCUMOCTH MEXKY JAIBHOCTBHIO
[I0JIETAa ¥ HaYaJIbHOW CKOPOCTBIO TEJa.

N3yueHne nBUKEHUs Tela M0 OKPYKHOCTH € IMTOCTOSTHHOM 110 MOJIYJIKO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEpHO/a OOpaIleHUss KOHMYECKOTO MasiTHUKa OT €ro
1apaMeTpOB.

Tema 2. Jlunamuxa.

[Tepsrlii 3ak0oH HeroToHa. THEpuManbHbie cucTemMbl oTcueTa. [IpUHIMIT OTHOCUTEIBHOCTH
[Nanunes. HenneprimaabHbIe CHCTEMBI OTCUETa (OTpeIeiIeHUE, IIPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 17151 MaTepUATBHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepraibHbIX TOYEK.

3aK0H BCEMHUPHOTO TATOTCHHsI. DKBUBAJICHTHOCTh TPABUTAIIMOHHON M MHEPTHON MAcCCHI.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMAAeHUS OT BBICOTHI HaJ
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MOBEPXHOCTHIO IUIAHETHI W OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOECHBIX TEem M UX
cnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, neuxyiierocst ¢ yckopenuem. Cuma
Tpenus. Cyxoe TpeHue.

Cuna TpeHUs CKOJMbXKEHHS H cwia TpeHus mokos. Koaddunuent tpenus. Cuia
CONPOTHUBIICHUS NPU JBUKEHHUM Teja B JKUJIKOCTU WIIM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJILHOTO JIBUXKEHUS.

Hasnenue. 'uapocraruueckoe aaBiaenue. Cuna Apxumena.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: IMOIIMIHUKH, JIBH)KCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

JleMoHcTpanum.

HaGuroienne ABMKEHUS TNl B MHEPIHAIBHBIX M HEMHEPIIUAIBHBIX CUCTEMaX OTCYETA.

[IpuHUUIT OTHOCUTENBHOCTH.

Kauenne nByX HUMJIMHIPOB HWJIM IIAPOB PAa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHME paBHOACHCTBYIOIIEH MPUITOKEHHBIX K Ty CHJI C TPOU3BEICHUEM MaCChl Teja
Ha €ro yCKOPEHUE B UHEPLUAIBHONW CHUCTEME OTCUETA.

PaBeHCTBO cHI, BOSHHKAIOIIUX B PE3YJIbTATEe B3aUMOCHCTBUS TEII.

N3mepenne macc no B3auMOJACHCTBUIO.

HesecomocTs. Bec Tena rpu yCKOPEHHOM MOABEME U NTAJCHUH.

LlenTpobOexHbIe MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

DKCIepUMEHT, 1a00paTOpHbIE paOOThI, MPAKTHUKYM.

N3mepenue paBHOAEHCTBYIOLIEH CUJI TP ABUKEHUU OpyCKa M0 HAKJIOHHOM MJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBHUCUMOCTH BpPEMEHHU MABIXKEHHA Opycka MO HaKJIOHHON
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaCCHhl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOLIUX B IPYXUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

N3yyenne qBUXKEHHS CUCTEMBI TN, CBA3aHHBIX HUTHIO, IEPEKMHYTOU yepe3 JerKuii OJI0K.

N3mepenune kodppuimerTa TpeHus 0 BEIMINHE YTIIIOBOTO KO3 PHUIIMCHTa 3aBUCIMOCTH
FTP(N).

UccnenoBanue nBmwkeHHs Opycka MO HAKJIOHHOM IIJIOCKOCTH C TEPEMEHHBIM
kodduimeHToM TpeHus. MzydeHne IBUKEHHs Tpy3a Ha BaLy C TPEHHEM.

Tema 3. Cmamuxa meepoozo mena.

AbcomtoTHO TBepaoe Teno. [locTynarenbHoe U BpallaTeabHOE JIBHKEHUE TBEPAOTO Tea.
MoOMEHT criIbl OTHOCUTENBHO ocu BpauieHus. Ilneuo cuibl. CnoxkeHue Cuil, IPUIOKEHHBIX K
TBepaoMy Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOIO TEIA.

YcroitunBoe, HeyCTOMYMBOE, Oe3pa3TnIHOE PAaBHOBECHE.

TexHudyeckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTENH, CTPOUTEIbHBIN
KpaH, pelieryaTble KOHCTPYKIUH.

JleMOHCTpanuu.

VYcoBus paBHOBECHSL.

Bunael paBHOBecHs.

DKCIepuMeHT, 1a00paTopHbIe pabOThI, TPAKTHUKYM.

HccenenoBanue ycioBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLEHHUS.

KoHcTpynpoBaHye KpOHIITERHOB U pacyeT CUJI YIIPYTOCTH.

N3ydeHne yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLLETO ILIOIIAAb OIIOPBI.

Tema 4. 3akoHbl cOXpaneHus 6 MexaHuxe.
NMnynec mMarepruanbHON TOYKHM, CHCTEMBI MaT€pUalIbHBIX TOYEK. LIeHTp macc cucTeMsbl
MaTepHaJbHBIX TOUEK. Teopema 0 JBUKEHHUH LIEHTpa Macc.
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Nmnynbe cuiel 1 U3BMEHEHNE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MomeHT uMIyiabca MaTepualbHOW TOYKHU. [IpencraBieHne O COXpaHEHMM MOMEHTa
VMITYJIbCA B IEHTPAJIbHBIX MOJISAX.

PaGorta cuiibl Ha MaloOM M Ha KOHEYHOM IMepeMelleHud. ['paduueckoe mpeacTaBieHue
paboThI cHIibl. MOIIIHOCTh CHUJIBI.

Kunernueckas sHeprus MarepuaibHOil Touku. Teopema 00 M3MEHEHUU KHUHETHYECKON
SHEPIHM MaTepUaIbHON TOUKH.

[ToreHmanpHble 1 HENOTEHUUAIbHBIE CHIIbl. [loTeHnmanbHas sHeprus. [loTeHmanbHas
SHEprusi ynpyro aedpopMUpOBaHHON MpykuHbl. [loTeHIManbHas sHeprust Tejaa B OJAHOPOAHOM
rpaBUTAlMOHHOM IToJie. IloTeHnuanbHas SHeprus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuyeckasi CKOpocTb. TpeTbsi KOcMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYEeCKOW YHEPTUU CHCTEMBI
TeJ. 3aKOH COXPaHEHMSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUs. YpaBHeHHEe bepHyuM s uaeanbHOU KUJIKOCTH
KaK CJIE/ICTBHE 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPIUH.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JBHKEHHE PAKET, BOJOMET,
KOMep, MPYKUHHBIN MUCTOJET, TUPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

JleMoHcTpanuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBH>KEHUE. 3MepeHHE MOILIHOCTH CHUJIBI.

W3meneHue sHepruy Tejia Mpu COBEPIIEHUU PAOOTHI.

B3anMHbIEe npeBpallleHUss KUHETUYECKOM M ITOTEHIUAIbHOW SHEPIUi IIPU IEHCTBUM HA
TEJIO0 CUJIbI TSDKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu npu cBOOOAHOM a/ICHUU.

DKCIepUMEHT, 1a00paTOpHbIE PaOOTHI, TPAKTHUKYM.

N3mepenue ummyiibca Tena 1o TOpPMO3HOMY ITYTH.

W3mepenue cuiipl TATH, CKOPOCTU MOJIEITH IEKTPOMOOUIS U MOIIIHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJIa C UMIYJIbCOM CHUJIBL.

HccnenoBanue coxpaHeHust UMITYJIbCa IIPU YIPYTOM B3aUMOJIEVCTBUM.

N3mepenne KNHETHYECKON YHEPTUHU Teja M0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS TOTEHIIMALHOM SHEPTUU TPYKUHBI C paOOTOM CUJIBI TPEHUS.

Omnpenenenre pabOThI CUIIbI TPEHUS MPU JABMXKEHUU TeJla TI0 HAKJIOHHOM MIIOCKOCTH.

Pasnen 3. Mosekyasipaasi pu3uka 4 TEPpMOAMHAMMKA.

Tema 1. Ocrosbl MONEKYNAPHO-KUHEMUYECKOU MeOpUlL.

OcHOBHbBIE TOJIOKEHUSI MoJIeKyJsipHO-KuHeTnueckoil Teopun (MKT), ux omnbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmkeHue. XapakTep ABMKEHHMS M B3aUMOACHUCTBUS
YacTHI BemecTBa. Mojenu CTPOCHHSI Ta30B, KUIKOCTEH U TBEPJBIX TET U OOBSICHEHHUE CBONCTB
BEIIeCTBA Ha OCHOBE A3THX Mojened. Macca u pasmepbl Mosekyn (aromoB). KommuectBo
BemiecTBa. [locrosHHas ABorazpo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl ee u3mepenus. lllkama temmnepatyp
enbcus.

Mozens wuJIeanbHOrO Ta3a B MOJEKYJSIPHO-KMHETUYECKOM TEOPHM: 4YacTHULIBI rasa
JBUXKYTCS XaOTUYECKH U HE B3aUMOJEUCTBYIOT APYT C IPYTOM.

I'a3oBbie 3akoHBl. YpaBHeHHe MenneneeBa-Knanelipona. AOcomoTHas Temieparypa
(wkama temmnepatyp KeneBuna). 3axon JlanmpToHa. M3omporecchl B uIealibHOM rase cC
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne U30MPOILECCOB: H30TEPMa,
n30x0pa, n3obapa.

CBsi3p MEXIy [JaBICHMEM U CpEAHEW KHHETUYECKOW OHHEPrHe MOCTyNaTelbHOIO
TEIUIOBOTO JIBMKEHHS] MOJIEKYJ HA€aJbHOr0 raza (OCHOBHOE YpaBHEHHE MOJEKYJISIpPHO-
KMHETUYECKOW TEOPUU MI€ATBHOIO Ira3a).

24



CBs3b  aOCONIIOTHOW  TeMIepaTypbl TEPMOAMHAMHYECKOM CHCTEMBI CO CpeaHei
KHMHETUYECKOW YHEPTUeH IMMOCTYAaTENbHOIO TEIUIOBOTO IBHKEHUS €€ YaCTHII.

TexHuueckue yCTPOHCTBA W TEXHOJOIMYECKHE MPOIECCHl: TepMOMETp, Oapomerp,
II0JIy4E€HUE HAHOMATEPHAJIOB.

JleMoHcTpanuuu.

Mopnenu IBHKEHUS 4acTHUll BEIIECTBA.

Monens OpOyHOBCKOTO JIBUKCHHUS.

Buneoponuk ¢ 3anuchbio peabHOro OpoyHOBCKOro IBuxeHus. JAnpdysus xuakocreil.

Mogens onbiTa llTepHa.

[IpuTsikeHre MOJIEKYII.

Mogenu kpuctamueckux peuterok. Habmonenue u uccnejoBanue U30IpoLeccoB.

DKCIIepUMEHT, J1a00paToOpHbIe PAOOTHI, IPAKTUKYM.

HccnenoBanue npouecca yCTaHOBIEHUS TEIUIOBOTO PABHOBECUS ITPU TEIIIOOOMEHE MEKIY
ropsiuei U X0JOJAHOU BOJOM.

W3ydenne wn30TepMHUECKOro mporecca (PEeKOMEHIOBAaHO MCIIOIb30BaHUE LM(PPOBOI
nabopaTopun).

N3y4enne n30X0pHOro mpouecca.

N3yuenue n3obapHoro npoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennogvie Mauiumbi.

Tepmomunamuueckas  (TJl)  cucrema.  3amaHue  BHEIIHMX — YCJIOBHM  JJIA
TEPMOJMHAMUYECKON cucTeMbl. BHemHume u  BHyTpeHHue mnapamerpbl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJIMUMH, OMUCHIBAIOIINX €€ COCTOSIHUE HA
MHUKPOCKOIIUYECKOM YPOBHE.

Hyneoe Hauano tepmoanHamMuki. CaMonpou3BoiIbHAs pesakcalus TEPMOIMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens wuaealbHOrO rasa B TEPMOJAMHAMUKE - CHCTEMa YpaBHEHUI: YypaBHEHHE
MenneneeBa-Knanelipona U BbIpaKeHHE JJi1 BHYTPEHHEW 3HEPruu. YCJIOBUS NMPUMEHUMOCTU
ATOM MOJENIN: HHU3Kas KOHIEHTpAIMsl YacTUIll, BBICOKHE TeMIlepaTypbl. Bripaxenue mis
BHYTPEHHEHN SHEPTUU OJJHOATOMHOTO HUEAIBHOTO rasa.

KBazucraTnueckue u HeCTaTUYECKUE MPOIIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruncienue padoTsl o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaua kak crnoco® HM3MEHEHHs] BHYTPEHHEW SHEPTUU TEPMOJMHAMHYECKOMN
cucTtembl 0e3 coBepieHus padoTsl. KOHBEKIUs, TEMIONPOBOIHOCTD, U3TyUCHHE.

KonnuectBo Ttemnotsl. TemnoeMkocTh Tena. YaenbHas M MOJSIPHAs TEMJIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBAa. Pacuer konumyecTBa
TEIUIOTHI IpH Teruionepenave. [lonstue 06 agunabaTHoM mpoiecce.

[lepBrlii 3aK0oH TepMoauHaMHUKU. BHyTpeHHss sHeprus. KomudyecTBo TemioTsl U paboTta
KaK Mepbl U3MEHEHUs] BHYTPEHHEN SHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJAMHAMUKHK [JIi PABHOBECHBIX TPOILIECCOB: 4YEpPEe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHUYECKON CHUCTEMBbl MPOXOIUT €AMHCTBEHHAas aauabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3akoH TepMOAMHAMUKH ISl HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO IMepeaaTh
TEIJIOTY OT OoJyiee XOJIOAHOTO Teja K Oosee Harperomy 0Oe3 kommneHcaruu (Kmayswmyc).
HeobpaTumMocTs IpUPOTHBIX TPOIECCOB.

[Tpunmuner aeiictBus TernoBbix mamuH. KIIJI. Makcumanenoe 3Hauenue KIIJ. [uxn
KapHo. Dkonoruueckue acreKkThl UCTIOIb30BAHMS TEIUIOBBIX JBUrateseil. TemnoBoe 3arps3HeHue
OKPYXaIoIIe Cpeabl.

TexHuueckue ycTpoicTBa U TEXHOJOTUUYECKHUE MPOLECCH: XOIOAUIbHUK, KOHIULIUOHED,
JU3ENIbHBIA U KapOIOpaTOpHBIA JBUTATEIH, TMapoBas TypOWHA, TOJYyYEHHE CBEPXHU3KHUX
TeMIlepaTyp, yYTWIM3alus 'TEIUIOBBIX" OTXOJOB C HCHOJb30BaHUEM TEIJIOBOIO Hacoca,
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YTUIU3AIHsE OMOOPTaHUYECKOTO TOILIUBA [T BEIPAOOTKH "TEIIOBOI" U 3JIEKTPOIHEPTHH.

JleMoHcTpanum.

V3MeHeHne TeMIeparypsl pH aAnadaTudeckoM pacIiupeHu .

Bo3znynisoe oruuso.

CpaBHeHME YJeIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHHsI BHYyTPEHHEH SHEPIuu.

HccnenoBanue aanabaTHOToO mporecca.

KomnbroTepHble MO/IENH TEIIOBBIX JBUraTeNeH.

DKCIIepUMEHT, 1a00paToOpHble Pa0OThl, IPAKTUKYM.

N3mepenue yaenbHOM TeIIOEMKOCTH.

HccnenoBanue mporecca OCTbIBaHUS BELECTBA.

HccnenoBanue aanabaTHOTro mporecca.

W3ydenune B3aMMOCBSI3U SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOACHUCTBUS M TEMIIEpaTypbl
KUIICHUS KUAKOCTEM.

Tema 3. Aepecammuvie cocmoanus eeujecmea. Pazosvie nepexoobwi.

[TapooOpa3zoBanue u KoHAeHcauusa. McnapeHue u KumeHue. YjaenbHas Temiora
napooOpa3oBaHusl.

HacbliieHHble M HeHachlllleHHble napbl. KadecTBeHHas 3aBUCHUMOCTb IUIOTHOCTH U
JIaBJICHUsI HACBIIIEHHOI'O Mapa OT TeMIEepaTyphl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEeMIIEPATypbl KUIIEHUS OT JaBJICHUS B )KUAKOCTH.

BnaxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Tsepnoe teno. Kpucramnuyeckue u amopdHbie Tesia. AHU30TPOINS CBOUCTB KPUCTALIOB.
[InaBnenue u kpucrauMzauus. Y aenpHas TerioTa niaasieHus. Cyonumanus.

Hedopmaruu tBeproro tena. Pactsxenue u cxarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aedopmariuii.

TemnnoBoe paciupenue )XuIKocTed 1 TBEpAbIX Tesl, 00bEMHOE U JIMHEHHOE paclIupeHue.
AHrapMOHHU3M TEIJIOBBIX KOJIEOAHUI YacTHIl BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUS TEI
(Ha KaUECTBEHHOM ypPOBHE).

[IpeoOpasoBanne sHepruu B (a30BBIX Iepexojax. YpaBHEHHE TEIUIOBOIO OaaHca.
[ToBepxHocTHOE HaTskeHHe. Koa(pHUIMEHT MOBEpXHOCTHOrO HaTsbKeHHs. KanwuispHbie
aBJieHUs. JlaBieHue noj HCKpUBIEHHOW MOBEPXHOCTHIO kuakoctu. @opmyna Jlamaca.

TexHuyeckue yCTpONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: KMJIKHE KpPUCTAJLIBL,
COBPEMEHHBIE MaTEPUAJIbI.

JleMOHCTpanuu.

TenoBoe pacmmpenue.

CBolicTBa HACBIIIEHHBIX M1APOB.

Kunenue. Kurnenne npu noOHM>KEHHOM JJaBJICHUN.

W3mepenune cuiipl MOBEPXHOCTHOTO HATSKEHUA. OTBITHI ¢ MBUIBHBIMHU IIJICHKAMHU.

CmaunBanue.

KanunnspHele sBieHus.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHUs BIaXKHOCTH.

WccnenoBanune HarpeBaHusl U IJIaBJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Buner nedopmanuii. Habmrogenue Masix nedopManui.

DKCIepuMeHT, 1a00paTopHbIe pabOThI, TPAKTHUKYM.

N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHUs )KUIKOCTEMH.

N3mepenne yaenbHOM TeIIOTHI IIJIaBIEHUS JIbJA.

N3y4eHne cBONCTB HACHIIICHHBIX [1apPOB.

N3mepenue abCoMOTHOM BIIaXKHOCTH BO3/yXa U OI[EHKA MacChl MapoB B TOMELICHHUH.

N3mepenue ko3¢ uimenTa moBepXHOCTHOT'O HATSKEHHUS.

N3amepenne moayns FOHra.

HccnenoBanue 3aBUCUMOCTH e(OpMallii pe3MHOBOT0 00pa3ia OT MPUIIOKEHHON K HEMY
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CHIJIBI.

Pa3nen 4. DiekTpoanHaMuka.

Tema 1. Dnexmpuueckoe none.

DnexTpu3anus TNl U €€ NPOSABICHUS. DJIEKTpUYecKuil 3apsa. JIBa Buaa 3JIEKTPUUECKUX
3apA0B. [IpoBOAHMKY, TU3IEKTPUKU U TOIYITPOBOIHUKHU. DJIEMEHTAPHBIN JIEKTPUUECKUH 3apsl.
3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia.

Bzaumopeiictue 3apsnoB. Toueunsie 3apsabl. 3akoH Kynona. Dnektpuyeckoe noje. Ero
JIECTBHUE HA 3JIEKTPUUYECKUE 3aps/Ibl.

HanpspkeHHoCcTh  aniekTpudeckoro mois. IIpoOHeii 3apsina. JluHuu HanpskeHHOCTH
3JIEKTPUYECKOTO NoJIsL. OJHOPOJHOE SIEKTPUUYECKOE TIOJIE.

[ToTeHIMaTBHOCTD 3JIEKTPOCTATUUECKOIO MoJIA. Pa3HOCTh MOTEHIMAJIOB U HAIPSHKEHUE.
[ToTeHumanbHas 3HEprus 3apsa B AIEKTPOCTaTUUECKOM noJie. [loTeHma 351eKTpocTaTHYecKoro
noJisl. CBsA3b HAPSDKEHHOCTU MOJS U Pa3HOCTH MOTEHLMAIOB AJIS 3JIEKTPOCTATHUYECKOIO MO
(KaK OTHOPOAHOTO, TAK U HEOJHOPOIHOIO).

[TpuHIMI CyneprIO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apstkeHHON cdepbl. [lone paBHOMEpHO
3apsDKEHHOro 1Mo o0bemy miapa. [lose paBHOMEpPHO 3apssKeHHOW OECKOHEYHOW IUIOCKOCTH.
KapTuHbl TMHUI HANPSY)KEHHOCTU 3TUX MOJIEH U 3KBUIIOTEHIMATIbHBIX TOBEPXHOCTEN.

[IpoBOAHMKY B JIEKTPOCTATUYECKOM TI0JIE. Y CJIOBUE PAaBHOBECUS 3apsAA0B. JUANEeKTpUKH
B 3JIEKTPOCTATHYECKOM I10JI€.

JlsnexkTpuueckasi IPOHULIAEMOCTD BEILECTBA.

Konnencarop.  DneKTpoeMKOCTh  KOHAEHcATopa.  DJIEKTPOEMKOCTb  IIJIOCKOTO
KOHJIEHCATOopa.

[TapannenpHoe  coeauHeHue  KoHuaeHcatopoB. IlocinenoBarenbHOoe — cOeAMHEHUE
KOHJIEHCATOPOB. DHEprusi 3apsLKEHHOIO KOHJeHcaTtopa. J[BHkeHue 3apsyKeHHOW 4YacTUIbl B
OJIHOPOJIHOM 3JIEKTPUYECKOM MOJIE.

TexHuyeckue ycTpoHCTBAa M TEXHOJOTMYECKUE IPOLECCHI: AIEKTPOCKOIL, AJIEKTPOMETP,
AIEKTPOCTaTHYECKAs 3alllUTa, 3a3eMJICHIE IEKTPOIIPHOOPOB, KOHACHCATOPHI, reHepaTop Ban ne
['paada.

JleMOHCTpanuu.

Y CTpOUCTBO U IPUHIUIT ACHCTBUS IIEKTPOMETPA.

DNEKTPUUECKOE TOJIE€ 3apsKEHHBIX IIAPUKOB. JJIEKTPUUYECKOE IMOJIE ABYX 3apsKEHHBIX
IUIACTHH.

Mogens snekTpocTatuueckoro reueparopa (Ban ne ['paada).

[IpoBOHMKY B AIEKTPUYECKOM IOJIE.

OnexTpocTaTHYecKas 3aluTa.

YCTpoiCTBO U IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U IEPEMEHHON €MKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOWAAW IIJIaCTHH,
PAacCTOSHUSA MEXAYy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus EeKTPUYECKOTO OIS 3apsKEHHOT0 KOHAEHCATOPa.

3apsika u pa3psKka KOHACHCATopa Yepe3 pe3ucTop.

DKCIIepUMEHT, 1a0opaTopHble PabOThl, IPAKTUKYM.

OneHka cu B3aUMOJEHCTBHS 3apsSKEHHBIX Tell.

Habmtonenue npeBpalieHus SHEPTHH 3apsKEHHOTO KOHACHCATOPA B SHEPTHIO U3TyUYEHUS
CBETOJINO/IA.

N3y4yenne nporekaHus TOKa B LIETIH, COJEPKaIed KOHAEHCAaTOP.

Pacnipenenenrie pa3sHOCTH TOTEHUMANOB (HANpsDKEHHsS) TMPH  IOCIEAO0BATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOpa Yepe3 pe3nucTop.

Tema 2. [locmosinnwiil 21eKMpuUdecKuil mox.
Cuna toka. [TocTOssHHBIA TOK. YCIOBUSI CYHIECTBOBAHUS MOCTOSHHOT'O AJIEKTPUUYECKOTO
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TOKA.

Ucrounuku toka. Hanpsbxkenne U u DJIC. 3akon Oma a1l yyacTka LenH.

DNEKTPUYECKOE  CONPOTHUBJICHHE.  3aBHUCHUMOCTb  CONPOTUBJIEHUS  OAHOPOJHOIO
MPOBOJIHMKA OT €ro UIMHbl M IUIOLIAAU IONEPEYHOI0 CEYEHHMs. YIEeNbHOE CONPOTUBIICHUE
BELIECTBA.

[locnenoBarenpHOE, NapaIENbHOE, CMEIIAHHOE COEAMHEHUE ITPOBOJHUKOB. Pacuer
pa3BeTBICHHBIX deKTprueckux nenei. [Ipasuna Kupxroda.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns-JIenma.

MOMHOCTB 3EKTPUYECKOTO TOKA. TermioBas MOLIHOCTb, BbIIEIsIEMas Ha PE3UCTOPE.

OJIC u BHyTpeHHEE COINPOTHBJICHHE HCTOYHMKAa TOKa. 3akoH OMa i TOJTHOU
(3aMKHYTOM) 3JeKTpUYecKOr wenu. MOIIHOCTh HUCTOYHMKAa Toka. KopoTkoe 3aMbIKaHUE.
KoHnneHncarop B 1enu mocTOSIHHOTO TOKa.

TexHuueckue yCTpONCTBA M TEXHOJIOIMYECKHE IMPOLECCHI: AMIIEPMETP, BOJIBTMETD,
peocTar, CYETUHUK ICKTPUUECKOM SHEPTHUH.

JleMoHcTpanum.

N3mepenue cuiibl TOKa U HAPSHKCHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HaIpsDKEHUS I PE3UCTOpa, JaMIlbl
HaKaJIMBaHUS U CBETOIMOIA.

3aBUCUMOCTh CONPOTUBIICHHUS LUIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOMIAJH
MONEPEUHOT0 CEYCHUS U MaTepHaa.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKAa OT CONPOTUBJIEHUS NIPU IOCTOSSHHOM
HaIpsKECHUU.

[Ipsimoe nzmepenue D/1C.

KopoTkoe 3ambikaHuWe TajdbBaHMYECKOTO JJEMEHTA M OIICHKa BHYTPEHHETO
CONPOTHUBIICHUS.

Crnioco0nl coenHeHus: UCTOYHUKOB Toka, D/IC Garapeil.

HccnepoBanue pa3HOCTH NOTEHIIMAIOB MEXK/y TOJIFOCAMU UCTOYHHMKA TOKA OT CUJIbI TOKA
B LICTIH.

DKCIepUMEHT, 1a00paTOpHbIE paOOTHI, TPAKTHUKYM.

HccnenoBanue cMeaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSHKEHUS JI JTaMITbl HAKaJTUBaHUS.

YBenuueHue npesena u3MepeHus amrnepMeTpa (BoIbTMETpa).

N3mepenne 3/1C 1 BHYTpEeHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.

Uccnenosanue 3aBucumoct 2/1C ranbBaHUYECKOr0O 3JIEMEHTA OT BPEMEHH ITPU KOPOTKOM
3aMBIKaHUH.

HccnepoBanue pa3HOCTH NOTEHIIMAIOB MEXK/Ty TOJIFOCAMU UCTOYHHMKA TOKA OT CUJIbI TOKA
B IICTIH.

HccnegoBanue 3aBUCMMOCTH MOJE3HONW MOIIHOCTH UCTOYHHMKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpedax.

DnexTpuueckas NPOBOJMMOCTb pPAa3IMUHBIX BEIIECTB. DJIEKTPOHHAs MPOBOAMMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHUBIEHUS  METANIOB  OT  TEMIEpPaTyphl.
CBepXnpoBOIUMOCTb.

DnexTpuuecKuid TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass W NPHUMECHAas MPOBOJUMOCTH IOJYIPOBOJHHUKOB.
CgoiicTBa p-n-nepexoxa. I[loaynpoBoIHUKOBBIE TIPHOOPHI.

ONEKTPUYECKUN TOK B DJIEKTPOIUTAX. DJIEKTPOJUTHYECKAS AUCCOLUALUA. DIEKTPOIIU3.
3axonbl Dapanes ISl 3JIEKTPOIH3a.

OnekTpryecknii TOK B Tazax. CaMOCTOATENBbHBIM W HECAMOCTOATENBHBIA pa3ps.
Paznuunble TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: Ta30pa3psIHbIE JaMIIbl,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJTYHNpPOBOJHUKOBBIE HMPUOOPHI: TUOJ, TPaH3UCTOP, (PoTOaHOA,
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CBETOAMOM, TajbBaHWKA, paQUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, OJEKTPOHHAs
MUKPOCKOIIHS.

JleMoHcTpanuu.

3aBUCUMOCTD COIIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI neKkTpon3za Papajes.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

CpaBHeHHE IPOBOJIUMOCTH METAJIJIOB U MTOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

DKCIIepUMEHT, J1a00paTopHbIe PaOOTHI, IPAKTUKYM.

HaGmtonenue snexrponnsa. M3Mepenue 3apsga ogHoBaleHTHoro moHa. MccnenoBanue
3aBUCHUMOCTH COINPOTHUBIICHUSI TEPMOpE3UCTOpa OT TeMmieparypbl. CHATHE BOJIbT-aMIIEPHOU
XapaKTePUCTUKU AUOJA.

Tema 4. Maznumnoe no:e.

B3aumoneiicTBue NOCTOSSHHBIX MarHUTOB M IIPOBOJAHMKOB C TOKOM. MarHuTHoOe moie.
Bexrop marautHONM MHAYKUMU. [IpuHIMI Cyneprno3uiyy MarHUTHBIX oJIeH. JIMHMYM MarHUTHOM
WUHIYKIHH.

MaruuTtHoe 1oJie IPOBOJHUKA C TOKOM (IIPSIMOTO IPOBOAHMKA, KATYIIKH U KPYTrOBOIO
BUTKa). OnbIT Dpcrena.

Cuna Ammnepa, ee HampaBiieHue u Moayib. Cuna JlopeHiia, ee HampaBieHHE U MOIYJIb.
JIBr>xeHue 3apsHKeHHOM 4acTHIIbI B OAHOPOJIHOM MarHuTHoM nose. Pabota cuiel Jlopenua.

MaruutHoe nose B Beuiectse. deppoMarHeTuky, napa- U JMaMarHeTUKH.

TexHudyeckue ycTpocTBa M TEXHOJOTHYECKHE IPOLECCHI: NPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJbTUMETP, 3JIEKTpoJABHUraTesb SAkoOu, ycKopuTenu
3JIEMEHTAPHBIX YaCTHILI.

JleMoHcTpanuu.

KaptuHa nuHMIA MHAYKOUM MarHUTHOTO MOJIA TIOJOCOBOIO M IOJKOBOOOPA3HOIo
MIOCTOSIHHBIX MarHuTOB.

Kaptuna nuHMA MarHUTHOW MHIYKUMU IIOJIA JJIMHHOIO MPSMOTO IIPOBOAHMKA U
3aMKHYTOI'O KOJIbLIEBOTI'O IIPOBO/IHUKA, KATYIIKH C TOKOM.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amniepa. JleiicTBue cuiibl

JlopeH1ia Ha MOHBI DJIEKTPOJIUTA.

HabuntoieHue ABM>KEHUS My4yKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMD AEHCTBUS IIEKTPOU3MEPUTEBHOTO MPUOOPAa MAaTHUTOIIEKTPUUECKON CUCTEMBI.

DKCIepuMEHT, 1a00paTOpHbIE paObOThI, TPAKTHUKYM.

HccnenoBanne MarHUTHOTO MOJIS TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue NeNCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuitbl Amnepa.

N3y4eHne 3aBUCUMOCTH CHIIBI AMIIEpA OT CHUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. DnekmpomacHumuas UHOYKYUs.

SIBnenue snexTpoMarHuTHON MHAyKUMHU. [ToTok BekTopa mMarHutHOM MHAyKuuu. D/C
MHAYKIHMH. 3aKOH 2JIEKTpoMarHuTHo! nHaykuuu @apanes. Buxpesoe anexkrpudeckoe none. Tokn
dyxo.

O/1C nHAYKIMH B IPOBOAHMKE, IBUKYIIEMCS B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NunyktuBHOCTh. KaTymika HMHIYKTMBHOCTM B IIENM IIOCTOSHHOIO TOKa. fIBieHune
camouHaykuuu. DJ1C caMOMHIYKIIHH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE TI0JIE.

TexHuyeckue yCTpOHCTBAa W TEXHOJOIMYECKHE IPOLIECCHl: HMHAYKLHMOHHAs II€Yb,

29



COJICHOU]I, 3alIUTa OT 3JIEKTPU3ALMUU TEJ IPH IBUKEHUH B MAarHUTHOM T10JI€ 3E€MITH.

JleMoHcTpanum.

HaGmonenue SBiICHUS SJICKTPOMArHUTHON HHTYKITUH.

Uccnenosanue 3aBucumoctd DC HMHAYKIMH OT CKOPOCTH HM3MEHEHHS MarHUTHOIO
IMOTOKa.

[IpaBuio Jlenna.

[Tagenre MarauTa B aIIOMUHUEBOM (MeIHOM) TpyOe.

SIBrieHME CAaMOMHTYKIIUH.

Uccnenosanue 3apucumoct IJIC caMOMHIIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B
LICIIH.

DKCIEPUMEHT, J1a0OpaTOPHBIC PAOOTHI, MPAKTHKYM.

UccnepoBanue siBIeHUs 371€KTPOMAarHUTHOW MHIYKIUU.

Onpenenenne MHAYKIMA BUXPEBOTO MATHUTHOTO TTOJIS.

UccnenoBanue siBeHUs CAaMOMHTYKIIHUH.

COopka MoIeNH AIEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3gen 5. Kojie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue konebdanus.

Komnebarensuas cucrema. CBoOOIHEBIE KOJIEOAHUS.

l'apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHMYECKOE  OMNMCAHMUE.
OHepreTUyecKkoe oNnucaHue (3aKOH COXpaHEHUsI MEXaHUYEeCKOM SHepIrun ). BeiBo1 TuHaMu4eckoro
ONMCAHUS FAPMOHUYECKUX KOJIEOaHUM U3 UX SHEPT€TUYECKOT0 U KUHEMAaTUYECKOTO OITMCAHMSL.

Ammuiutyna u ¢dasa xoneGanuil. CBA3b aMIUIMTYIbl KOJIEOAHUN HMCXOMHOM BEIIMYMHBI C
aMIUIUTyAaMU KosiebaHuil ee ckopocTu U yckopenus. Ilepuon m uyactora konebanumii. [lepuon
MaJIbIX CBOOOHBIX KOJIEOaHUH MaTeMaTHUECKOro MasiTHUKA.

[lepron cBOOOIHBIX KOIEOaHU IPY>KUHHOTO MasiTHUKA.

Ilonatue o 3aTyxamomux KoseOaHusAX. BbiHyXzneHHble KkojeOaHus. Pe3zoHaHc.
Pe3onancHas kpuBas. BinusiHue 3aTyxaHus Ha BUJ] pe30HAHCHOU KpUBOM. ABTOKOJIE0aHMSI.

TexHudyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE IIPOLIECCHI: METPOHOM, 4Yachl, Kadelu,
MY3BbIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

JleMOHCTpanuu.

3anuch KoaebaTeabHOro ABUKEHHUS.

HabmtoneHne He3aBUCHMOCTH TepHo/ia MaNIbIX KOJIEOaHUH Tpy3a HAa HUTH OT aMIUIUTY/IbI.

Hccnenoanue 3aTyxaromux Koue0aHU ¥ 3aBUCUMOCTH TIEpH0/ia CBOOOIHBIX KOJIeOaHUH
OT CONPOTHUBJICHUS.

UccnenoBanne koneOaHuM rpy3a Ha MacCHMBHOM NpYyXHHE C LEIbI0 (OPMUPOBAHUS
npezcTaBiIeHnuit 00 ueaqbHONU MOJIENU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUHU NpU KojIeOaHUsAX rpy3a Ha Mpy>KUHE.

HccnenoBanue BbIHYKJIEHHBIX KoneOanuid. HaGmoienne pe3onaHca.

DKCIepuMEHT, 1a00paToOpHbIe paObOThI, TPAKTHUKYM.

N3mepenue neproaa cBOOOIHBIX KOJIeOaHUI HUTSHOTO U IIPYKUHHOTO MasiTHUKOB.

N3yyenue 3ak0HOB JBUKEHUS Te€la B X0JI€ KOJIeOaHUI Ha yIpyrom mnojBece.

N3y4yeHne qBUKEHNSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue FHEPTUH B IPYKUHHOM MAasITHUKE.

HccnenoBanue yObIBaHHS aMILTUTY bl 3aTYXAIOIUX KOJICOaHUH.

HccnenoBanmue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. Dnekmpomacnumuule KOJeOAHUAL.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJ€0aHHS B HJICATBHOM
kosnebaTesbHOM KOoHType. ®Popmyna Tomcona. CBfA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYI0N CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUHU B UACATLHOM KOJebaTeIbHOM KOHTYpE.

3aryxaromue HJIEeKTPOMarHUTHbIE KojeOaHus. BbIHYXIEHHbIE 3JIEKTPOMAarHUTHBIC

30



KoJIeOaHusl.

[Tepemennblii TOK. MOIIHOCTP TEPEMEHHOTO TOKA. AMIUIUTYJHOE W JIEUCTBYIOIIEE
3HaYeHHE CHJIbI TOKA U HAIIPSDKEHUS TPU PA3TUYHON (PopMe 3aBUCUMOCTH MIEPEMEHHOTO TOKA OT
BPEMCHH.

CuHycouJanbHbII NepeMeHHbIN TOK. Pe3ncTop, KoHAEHCcaTOp U KaTyIlKa HHAYKTUBHOCTH
B LIE[IM CUHYCOMJJAJIbBHOIO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHc HanpsuKeHUi.

Wneanbublii Tpancdopmarop. [IponsBoacTBo, nepenavya u noTpeGieHue dMEKTPUIECKON
JHEPruu.

OKOJIOTHYECKHE PUCKHU IIPU MPOU3BOACTBE NIEKTpO3Hepruu. KyibTypa Mcnonb3oBaHUs
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHudyeckue ycTpOHCTBA M TEXHOJOIMYECKHE ITPOLIECCHL: DJJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

JleMoHcTpanum.

CB00OOIHBIC JIEKTPOMArHUTHBIE KOJICOaHMS.

3aBHCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOaHUH OT MHYYKTUBHOCTH U €eMKOCTH KOHTYpA.

OcumsuiorpaMMBbl AJIEKTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaroMMX 3JIEKTPOMArHUTHBIX KOJIeOaHHH.

Mozenb 371eKTpOMarHUTHOIO TeHepaTopa.

BhIHyX1eHHBIE CHHYCOMIAJIbHBIE KOJIEOaHNUsI.

Pesucrop, karyika MHIyKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHaHCc mpy MOCI€10BAaTEIBHOM COCIMHEHUHU PE3UCTOPA, KAaTYIIKW MHIYKTUBHOCTU U
KOHJIEHCATOopa.

YCTpoicTBO M MPUHIIMIT IEHCTBHS TpaHc(hopMaTopa.

Mosenb TMHUY 3JEKTPOIIEpEIauH.

DKCIIepUMEHT, 1a00paTopHble PabOThl, IPAKTUKYM.

Nzyuenne Tparcdopmaropa.

HccnenoBanue nepeMEHHOIO TOKa 4e€pe3 MOCIIEN0BATEIbHO COCINHEHHbIE KOHACHCATOP,
KaTyIIKy U PE3UCTOP.

HaGmnroneHue 371eKTpOMarHuTHOTO Pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 21eKmMpOMaHUMHbLE GOIHb.

MexaHnueckue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lomepeunsle M IpoAosbHBIE
BoJIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs M AJuHa BOJIHBI. CBOICTBa MEXaHUYECKUX BOJIH:
OoTpakeHHe, IpeoMIIeHue, HHTephepeHIus U AudpaKIus.

3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[ITymoBoOe 3arpsi3HEHHE OKPYIKAIOLIEH Cpeabl.

DNeKTpOMarHUTHHIE BOJHBI. Y CJIOBMS M3JIy4E€HHUS 3JIEKTPOMATrHUTHBIX BOJH. B3aumnHas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa 9JIEKTPOMAarHUTHBIX BOJH: OTpPaK€HHWE, TMPEJIOMIICHHE, MOJIpU3aLINs,
uHTEephepeHIMs U AU(PaKIHSL.

[Ikana 3neKTpOMarHUTHBIX BOJIH. [IpuMeHeHHne 3JeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
ObITY.

[IpuHOMIIBI paHOCBA3U U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue ycTpoilcTBa M MPaKTHUUECKOE MPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pamap, paauMoONpUEeMHHK, TeJleBU30p, aHTeHHa, TenepoH, CBY-meub, yabTpazByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

JleMoHcTpanuu.

OO6pazoBaHue 1 pacIpOCTpaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmomieecs: Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

HaGmtoneHnue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.
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Habmtonenue unrepdepeHunu u JTugpakiiud MEXaHHIECKUX BOJIH.

AKYyCTUYECKUH PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

HaOntoneHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOW M YacTOTOM
KOJICOaHUH.

HccnenoBanue CBOMCTB — 3JIEKTPOMArHUTHBIX  BOJH:  OTPaXKEHUE, IPEJIOMJICHUE,
noJsipu3aus, Tudpakuus, tHTepdepeHIus.

OOHapy:xeHue HH(PaKpacHOro M yIbTpa(uoIeTOBOTO U3JTyUEHHH.

DKCIIepUMEHT, 1a00paToOpHble Pa0OThl, IPAKTUKYM.

N3yueHne napameTpoB 3ByKOBOW BOJIHBI.

W3ydenue pacrpocTpaHeHMs! 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamosinHENHOE pacnpoCTpaHEHUE CBETAa B OJHOPOIHOU cpexae. JIyu cBera. ToueuHblid
HCTOYHHK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTpaxkeHHs cBeTa. IlocTpoeHne n300pakeHUN B IIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomienne cBera. 3aKOHBI TpEIOMIICHHUS CBeTa. AOCOIIOTHBIA IOKa3aTelb
npesnomieHuss. OTHOCUTENbHBIA IOKa3aTelnb mpeaomiieHus. [loCTOSHCTBO 4acTOThl CBETa M
COOTHOILIEHHUE JUIMH BOJIH IPHU IMEPEX0/I€ MOHOXPOMATUYECKOTO0 CBETA YEpe3 I'paHully paszeiia
JIBYX ONTUYECKUX CPEJ.

Xon nyueit B npusme. ucnepcust ceera. CiaoxHbI cocTaB Oenoro cBera. LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi nojaHoro BHyTPEHHETO OTPaKeHHUS.

Cobuparone U paccenBaroliue JMH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOsSHUE U
ONTHUYECKAsl CUJIA TOHKOM JMH3bI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHUSI TOHKOM cdepruecKoit
JIMH3bI OT €€ TEOMETPUU U OTHOCUTENILHOTO IOKA3aTesl IPEIOMIICHUS.

dopmyJia TOHKOH JIUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xon tyda, IpOIIEIIEro JMH3Y M0/ IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKOMN OCH.
[TocTpoeHue n300paxeHuii TOUKH U OTPE3Ka MPSMON B COOMPAIOIIMX M PACCEUBAIOIIMX JIMH3aX U
UX CHCTEMaX.

Onrtuyeckue npudopsl. Paspemaromias cnocoOHOCTh. ['11a3 Kak onTHyeckas cucreMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast ontuka. MHrepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(GEPEHIIMOHHONW KapTHHE OT ABYX KOTE€PEHTHBIX
UCTOYHHUKOB. [Ipumeps! Ki1accuueckux MHTEP(EPEeHIMOHHBIX CXEM.

Hudpakus ceera. JudpakunoHHas pemierka. YclioBue HaONMIOACHUS TUIaBHBIX
MaKCHMMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JyINa, IHEPUCKOI,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(pPaKLIMOHHAS pelIeTKa.

JleMoHcTpanum.

3aKOHBI OTPa)KEHHUs CBETA.

HccnenoBanue npenomieHus CBeTa.

HabmroeHue moimHoro BHyTpEHHETo OTpaXkeHHst. Mozenb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IMMyYKOB Yepe3 MIIOCKONAPAIIJIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300payKeHHIA B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TETECKOMa.

Habmonenue untepdepeHIm cBera.

Habutoienne 11BeTOB TOHKUX IJIEHOK.

Habmtonenue nudpakuuu cera.

N3yuenne nudpakimoOHHON pereTKH.

Habmtonenue nupakiiMOHHOTO CIIEKTpa.
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HaGmonenue aucnepcuu cBera.

Habmonenue nonsipusanuu cBera.

[TpumeHeHne MONSIPOUIOB IS H3yUEHHUST MEXaHUYECKUX HAMPSHKCHUH.

DKCrepuMeHT, 1ab0paTopHbIe pabOThI, TPAKTHUKYM.

W3mepenue mokasaresis IpeIoMIICHUS CTEKJIA.

HccnenoBanmne 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUSA OT BellecTBa (Ha MpUMepe KHUJIKHX
JIUH3).

N3mepenne poKyCHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonydyenue n300pakeHHs B CUCTEME U3 IOCKOTO 3epKalia U JINH3bI.

[Tonmyuyenue n300pakeHHUS B CUCTEME U3 IBYX JINH3.

KoHncTpyupoBanue TenecKonu4ecKiuX CUCTEM.

Habmronenune nudpakuuu, nHTEp)EpeHInN 1 MOISPU3aLUU CBETA.

N3yyenue nonsgpusanuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTHU JUDIICKTPHKA.

N3ydenne nHTEpPEPEHIINH JIA3ePHOTO HU3ITYICHUS HA IBYX IIEISIX.

Habmonenue nucnepcuu.

Habmoienue u uccnenoBanue TG pakiimOHHOTO CIIEKTpA.

N3mepenne 1mHbI CBETOBOM BOJIHBI.

[TosrydeHne crieKTpa U3IIydeHUs: CBETOINO0 1A TIPH ITOMOIITH TU(DPAKIIMOHHON PEIISTKH.

Pa3nen 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

I'paHuLIbl NPUMEHUMOCTH Kjaccuueckoil mexaHuku. [locTynaTel cnenuanbHON Teopuu
OTHOCHUTEJIBHOCTH.

IIpoctpancTBeHHO-BpeMeHHOW  uHTepBas. IlpeoOpazoBanust Jlopenua. YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJICHHUE BPEMEHU U COKpalleHue
JUIAHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBsI3b Macchl C 3HEpruel 1 UMITYJIbCOM PEISTUBUCTCKON YaCTHIIbI. DHEPIUs MOKOSI.

TexHuyeckue ycTpoOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPHTENH 3apsKEHHBIX YacTHULL.

DKCIepUMEHT, 1a00paTOpHbIE paOOThL, TPAKTUKYM.

OmnpeneneHre UMITyJIbca U SHEPTUU PEIATUBUCTCKUX YacTHIl (10 (oTorpadusmM Tpekos
3apsKEHHBIX YAaCTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanroBas ¢usuka.

Tema 1. KopnyckynapHo-601H0801 OYAIU3M.

PaBHOBecHOE TemioBOe wu3MydeHHE (M3IIy4eHHE aOCONIOTHO YEpPHOTO Teia). 3aKOoH
cMmerieHus Buna. ['unoresa [lnanka o kBaHTax.

@®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otorddext. Onbitel A.I'. Ctonerosa. 3akoHbl poTorddekTa. YpaBHeHHe DHWHIITEHHA
st potorpdexra. "Kpacnas rpanuna” hotodrddexra.

JlaBneHue cBeTa (B YacTHOCTHM, JaBJE€HHE CBeTa Ha aOCOJIOTHO MOMIOMIAIOIIYI0 U
a0COJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1.H. Jlebenena.

BonHoBbie cBolicTBa yactull. Bonnsl ne bpoisa. [Inuna BoaHel ae bpoitid U pasmepsl
o0JacTy JoKalIu3aluy ABMKYyIIelcsa yactulibl. KopnyckymsipHo-BosHOBOW Ayanu3M. Judpakuus
JIEKTPOHOB Ha KPUCTAJUIAX.

Crneuunduka n3mepenuit B Mukpomupe. CooTHomeHus HeonpeaenenHoctel [ 'elizenOepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPOMETpP, (POTOIIEMEHT,
dboToIaTYNK, TYHHEIBHBIA MUKPOCKOII, COJIHEUHast OaTapesi, cBeTono. JleMoHcTpammm.

®oTo3deKT Ha YCTAaHOBKE C IMHKOBOM IITACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJIYTIPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroano.

Conneunas Oartapes.

33



DKCIepUMEHT, J1a00paToOpHbIe PAOOTHI, IPAKTUKYM.

HccnenoBanue horopesnucropa.

N3mepenue nocrossuaol [Inanka Ha ocHOBe uccnenoBanus Gotodrddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€PEe3 CBETOIUO] OT HAIIPSKEHHSL.

Tema 2. Qusuxa amoma.

OnBITHI 1O UCCIIEAOBAHUIO CTpOeHUs aToMa. [imaneraprast Mmoaens atoma Pesepdopna.

[Tocrynatel bopa. M3nydyenue u norsiomieHre (GOTOHOB MPH MEPEXo]e aToMa C OJHOTO
YPOBHS SHEPTUU Ha APYTOH.

Bunel criektpoB. CHeKTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYKJEHHOE U31ydeHue ceera. Jlasep.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPAJbHBIA aHaIu3
(cTieKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

JleMoHcTpanuuu.

Mopenb onbiTa Pesepdopra.

Habnronenne muHeuaThIX CIIEKTPOB.

VY CTpoiCTBO U IEHCTBUE CUETYMKA HOHUZUPYIOIIUX YACTHULL.

Onpenenenre JJIMHBI BOJIHBI JIA3EPHOTO U3JIy4YECHHUS.

DKCIepUMEHT, 1a00paTOpHbIE paOOTHI, TPAKTHUKYM.

HaGuroienne JIMHeHYaToro CeKTpa.

HccnenoBanue criekTpa pa3pekeHHOr0 aTOMAPHOIO BOJIOPOJA U U3MEPEHUE MOCTOSTHHOM
Punbepra.

Tema 3. Qusuxa amomno2o A0pa u NeMeHmMAaApHbIX Yacmuy.

Hyxnonnas mozgens sinpa ['eiizenOepra-lBanenko. 3apsa siapa. MaccoBoe 4ucio sapa.
N3oTomnbl.

PannoaktuBHOCTh. Anb(ha-pacnaj. DIESKTPOHHBIN U MO3UTPOHHBIN Oeta-pacman. ["amma-
U3JIy4YCHHE.

3aKOH paauMoaKTUBHOrO pacnaja. PaavoakTuBHble u30TONmbl B mpupoae. CBoicTBa
MOHU3HPYIOLIETrO U3JIy4eHUs. BiausHue paluOoakKTUBHOCTH HA KUBBIE OpraHnu3Mbl. ECTECTBEHHBIN
¢dbon uznyuenus. Jlozumerpus.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

Snepubie peakuuu. JleneHue M cuHTe3 sAep. SnepHble peakTopbl. I[IpoGiembl
YOPaBIsSEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE AacleKThl pa3BUTUS  sAEpHOMU
DHEPIrEeTUKMU.

Mertoasl perucTpanuy 1 UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHL.

DyHIaMEeHTAIbHBIE B3aUMOJECUCTBUSA. bapruoHbl, Me30HbI U JenToHbl. [Ipencrasienue o
CranpaptHoit mosienu. KBapk-riirooHHass MOJCINb aJpOHOB.

®uzuka 3a npeaenamu CtanaapTHOM Mojaenu. TemHas MaTepusl U TEMHAsi YHEPTUs.

EnuncTBO mznueckoil KapTUHBI MUpA.

TexHuueckue ycTpoucTBa U TEXHOJOTMUECKHUE MPOLECCHI: JO3UMETP, Kamepa BunbcoHa,
AIEPHBI  pEaKTop, TEPMOSAEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus.

DKCrepuMEHT, 1a00paTOpHbIE paObOThI, TPAKTHUKYM.

HccnenoBanue TpekoB 4acTUIl (0 TOTOBBIM (GoTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOIB30BAaHUEM JI03UMETPA.

Nzyyenne normnoiieHus: 6eTa-4acTUI] ATFOMHUHHUEM.

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3UKH.

Otanbl  pa3BUTHS  acTpoHOMuH. [IpukilamHOoE W MHPOBO33pEHYECKOE 3HAYCHHE
acTpoHOMHMH. IIpUMEHMMOCTb 3aKOHOB (HU3UKU i OOBSICHEHUS NPUPOABI KOCMHUYECKHX
00BEKTOB.

MeToapl acTpOHOMMYECKHX HcCleoBaHUU. COBPEMEHHBIE ONTUYECKUE TEJIECKOIIBI,
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paanoTeNIeCKOMbI, BHEaTMOC(hepHast aCTPOHOMHUSL.

Bun 3Be3nnoro Heba. Co3Be3us, SpKUe 3BE3/1bl, INIAHETHI, UX BUAUMOE JBHKEHUE.

ConHeyHas cucTeMa.

Comnue. ConHeyHasi akTUBHOCTb. MicTounuk sHeprun CoHIa U 3BE31.

3Be31pl, HX OCHOBHBIE XapaKTepUCTHKHU. Jluarpamma '"chekTpanbHbIM Kiacc -
CBETUMOCTB'". 3Be3abl INIaBHOM MOCJIEN0BATEILHOCTH. 3aBUCUMOCTh "'Macca - CBETUMOCTE" UIA
3B€3/1 IJIABHOM TMOCJeN0BaTenbHOCTH. BHyTpennee crpoenue 3Be3a. CoBpeMEHHbIE
MIPEACTABIICHHS O MMPOUCXOXKICHUH | 3BoJtoriK COJIHITA U 3BE3]1. DTaIlbl )KM3HU 3BE3/I.

Mueunsiii [1yTh - Hama ["anaktuka. [Tonoxenue u auxkenne Connna B ['anaktuke. Tumnst
ranakTuk. Pagnoranaktuku u kBazapbl. UepHble ABIPHI B sIpax rajakTHK.

Bcenennas. Pacumpenue Bceenennoii. 3akoH Xa06ma. Pasberanue ramaktuk. Teopust
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepemennbie mpoOieMbl aCTPOHOMUM.

HaOmronenus.

HaOmonenust 3Be3mHOTO He0a HEBOOPYKEHHBIM TIJIA30M C  HCIOJB30BaHHUEM
KOMIThIOTEPHBIX MTPUIIOKEHUN JIJIs1 ONIPEICIICHUS TIOJI0KEHHS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usi CEeBEPHOTO MOMYIIAPUS U IPKUE 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, I1aHeT, TYMaHHOCTEH U 3BE€3/IHBIX CKOIUICHUH.

Pa3znen 9. Pusnyecknii NPpAKTHKYM

CrniocoObl n3MepeHus: PU3NYECKUX BEIUUMH C UCII0JIb30BAHUEM aHAJIOTOBBIX M LIU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHbIE  IOTPEIIHOCTH  M3MEpEeHUM  ¢u3nyeckux BeaudyuH. OLEeHKa TIpaHul]
MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHHH, WCCIEIOBAaHUN 3aBHCUMOCTEH  (DU3MUYECKHUX
BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX THIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMATHUYECKHUX
pasznenax "DKCIepUMEHT, J1abopaTopHbIe padOTHI, TPAKTUKYM'").

B ¢enepanbHBIX ¥ pETHOHANBHBIX MPOIEAYpax OIEHKH KadecTBa OOpa30BaHHS
UCTIONIb3yeTcs NepedeHb (Koau(UKaTop) pacrpeesIeHHbIX 10 KjlaccaM MPOBePsieMbIX TpeOOBaHUM
K pe3yiabTaTaM OCBOCHUS OCHOBHOM 0O0pa30BaTeNbHOM MPOrpaMMbl  CpPEIHEro oOIIero
00pa30BaHMsI U JIEMEHTOB COAEPIKAHUS 110 (PU3HUKE.

[IpoBepsiemble TpeOOBaHHS K pe3yJbTaraM OCBOEHHS OCHOBHOM 00pa3zoBaTelbHOU
nporpammsl 10 (kmacc)

Kon IIpoBepsiemble IpEeAMETHBIE PE3YJIBTAaThl OCBOECHUS OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBareIbHOM MPOrpaMMbl CPETHETro 0011ero 00pa3oBaHMs
pesynbrara
10.1 JleMoHCcTpHpOBaTh Ha MpUMeEpax pojib U MECTO (PU3HUKHU B (POPMHUPOBAHUU

COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTUH, B PAKTUYECKON JIEATEIIbHOCTH JIIOAEH

10.2 VYuuTbiBaTh TpaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENEH:
MarepHaIbHas TOUKa, MHEepIHaIbHas CUCTEMA OTCUETa, AOCONIIOTHO TBEPJIOE
TEJI0, NJCATIBHBIN Ia3; MOJEIH CTPOEHUS I'a30B, )KUIKOCTEN U TBEPABIX TEI,
TOYEUHBIH NEKTPUUYECKU 3aps] - IpU pelIeHnd PU3HNUECKUX 3a1a4

10.3 PacnioznaBath (puznueckue ssBiIeHUs (IPOIECCH) U OOBSCHATH UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJICKYISIPHO-KUHETHIECKOM TEOPUH CTPOCHHUS
BEIIECTBA W DJIEKTPOJMHAMHMKHU: PABHOMEPHOE M PAaBHOYCKOPEHHOE
NpSIMOJIMHEWHOE JBUXKEHHE, CBOOOAHOE TMaJeHHe TeJs, JBHKEHHE IIO0
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OKpPY>KHOCTH, MHEpIHs, B3aumoneiictBue Ttei; nud¢ysus, OpoyHOBCKOE
JBYDKEHUE, CTPOCHME XKMIKOCTEH U TBEPIBIX TeN, U3MEHEHUE 00beMa Tell
IpU HarpeBaHUM (OXJAKIEHUM), TEIUIOBOE pPAaBHOBECHE, MWCIIApEHMUE,
KOHJICHCAIUs, IUIaBJIEHUE, KpUCTANIN3alMsl, KUIICHUE, BIa)KHOCTh BO3yXa,
NOBBILIEHHUE JABJICHUS r'a3a IpU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEX/y IapaMeTpaMu COCTOSHUSA r'a3a B U30IpoLEeccax; MEKTpU3aLus Tel,
B3aUMOJICHCTBHE 3aPs10B

10.4

OnuceIBaTh MEXaHUYECKOE JIBUKECHUE, UCTIONB3Ys (PU3NUECKHE BETUUNHBL:
KOOpAMHATA, IIyTh, ICPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUJla,
UMIIYJIbC Te€jla, KHHETHYECKash »JHEPrus, IIOTEHLUHAIbHAs] DJHEprus,
MeXaHu4yeckass paboTa, MeXaHM4YecKass MOIIHOCTb; IPU OINUCAHWUU
NPaBUIBHO TPAKTOBAaTh (PM3UYECKHUN CMBICI HMCIIOIb3yEMBIX BEIHYUH, UX
0003HAYEeHUsI U EIUHMIbI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JIAHHYIO
($u3nUECKyI0 BEIMUHUHY C IPYTHUMHU BEIIMYMHAMHU

10.5

OnwuceiBaTh M3Y4YECHHBIE TEIUIOBBIE CBOICTBA TN M TEIUJIOBBIC SIBICHHS,
UCTIONB3YS (PU3MUCCKUE BEIHMYMHBL: JIaBICHHUE ra3a, TeMIleparypa, CpeaHsis
KUHETHYECKas SHEPrus Xa0TUYECKOTO TBYKEHHST MOJIEKYI,
CpelHEKBaJIpaTHYHAsi  CKOPOCTh  MOJIEKYJ, KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHEprus, padbora raza, kodpduumeHT moje3Horo IeHCTBHS
TETJIOBOTO JABHUTATENs; TIPH ONMMCAHUH MTPABUIIBHO TPAKTOBATh (DPU3UUCCKUI
CMBICJI MCTIOJIB3YEMbIX BEIUYMH, UX O003HAYCHHUS W €IWHUIIBI, HAXOIHUTh
(GOpMyIbl, CBSA3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEIHYUHY C JPYyTUMH
BEJIMYMHAM

10.6

OnucelBaTh  W3Y4YCHHBIE  DJJIEKTPUYECKHE CBOMCTBA  BeLleCTBA U
ANIEKTPUUECKHUE SIBIEHUSI (TIPOLIECCHI), UCIIONb3YS (PU3UUECKUE BEIUYUHBI:
NIEKTPUYECKUI 3apsijl, AJIEKTPUYECKOEe I10JIe, HAINPSDKEHHOCTh IMOJI,
HOTEHIIMAJ, PA3HOCTh NOTEHIIMAJIOB; IIPU OMMCAHUY [IPABUIILHO TPAKTOBAaTh
(Gu3NYECKUI CMBICI UCTIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €IUHULIBL;
yKa3bIBaTh (HOPMYIIbI, CBSI3BIBAIOLINE JaHHYIO (U3UYECKYIO BEIUYUHY C
JpYTMMU BETMYUHAMU

10.7

aHANMM3UPOBATh (PU3NUECKHUE MPOIIECCHI U SIBICHUS, UCTIONB3Ys (HU3NUECKUE
3aKOHbl WM MPUHIMUIIBL: 3aKOH BceMupHOro tsarorenus, [, I u III 3akoHbI
HproTroHa, 3aKk0OH COXpaHEHUsI MEXaHUYECKOM SHEPrUU, 3aKOH COXPaHEHUS
MMIYJIbCa, NPUHUWN CYNEPHO3UIMU CHJI, NPUHLUUI PABHOINPABUSA
MHEPLMAIBbHBIX CUCTEM OTCUETA; MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHHUSI BEUIECTBA, TA30BbIE 3AaKOHBI, CBSI3b CPEIHEN KUHETHYECKOU
SHEPrUM TEIJIOBOTO ABM)KEHUS MOIIEKYN C aOCONIOTHOM TeMIiieparypoii,
MEpPBbIA 3aKOH TEPMOJWHAMHUKH; 3aKOH COXPAHEHHUS HSJIEKTPUYECKOTO
3apsna, 3akoH KylnoHa; mpu 3TOM paziuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKEHUE M YCJIOBHSI (TPaHULIbI, 0OIACTH)
IIPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIE TPHUHLMIBI JEHCTBUA MAallMH, OpUOOpPOB U
TEXHUYECKUX  YCTPOICTB; pa3iuuyaTb yCIOBHS UX  0€30MacHOro
WCIIOJIb30BaHMS B TIOBCETHEBHON KU3HU

10.9

BEIMOMHATE AKCHEPUMEHTHI 10 HCCIEAOBAHUIO (DU3MYECKUX SIBICHUN H
MIPOIIECCOB C MCTIOIB30BAHUEM TIPSIMBIX M KOCBEHHBIX U3MEPEHHI; IPH 3TOM
dbopmynrpoBarh pobaemMy (3aaavy) U TUIOTE3y YU4eOHOTO SKCIIEPUMEHTA,
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coOuparh YCTaHOBKY U3 MPENJIOKECHHOTO 00OPYIOBAHMSI, TPOBOIUTE OIBIT
1 GOpMyYIHPOBATh BBHIBOJIbI

10.10

OcymecTBiIsATh OpsMble U KOCBEHHbIE U3MEpEHHs (PU3NYECKUX BEIUYHH;
IpU 3TOM BBIOMpATh ONTHMAJBHBINA CIOCO0 M3MEPEHUs M HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKU IIOTPEIIHOCTEH N3MEPEHUN

10.11

HccnenoBare 3aBUCUMOCTH  MEXIy (PU3HMUECKMMHU BEIMYMHAMH C
UCTIONIb30BAaHUEM TPSIMBIX M3MEPEHHMH; TPH OSTOM KOHCTPYHPOBAaTh
YCTaHOBKY, (UKCHUPOBATh  PE3yJAbTaThl  IOJYYCHHOM  3aBUCHMOCTH
¢u3nUecKnX BEIMYUH B BHJE TAaOMHI M TpapHKOB, JeNaTb BBIBOIBI I10
pe3yabTaTaM HCCIIEIOBaHUS

10.12

Cobmonars npasuiia 0€301acHOTO TPy/Aa P MPOBEACHNUN HCCIIEI0BAaHUI B
paMKax  y4eOHOro OKCIEpUMEHTa, Y4eOHO-HCCIEeIOBATEILCKOW |
MPOEKTHOH JAESITEILHOCTH C UCIIOIB30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYTOBAHUS

10.13

Pemarh pacueTHble 3a7aud C SBHO 3aJaHHOM (U3UYECKOW MOJEINbIo,
UCTIONB3Ysl (PU3MUECKre 3aKOHBI U IPUHIHIIB]; HA OCHOBE aHAJIN3a yCIOBHUS
3a7]a4M BBIOMpATh (PU3MUECKYIO MOJIENb, BBIACIATh (GU3NUECKUE BETMUNHBI
u (GopMyIbl, HEOOXOIUMBIE Uil €€ PEIHICHUS, NPOBOAWUTH PACUYETHl U
OLIEHUBATh PEAJILHOCTH MOJIyY€HHOI0 3Ha4eHUs1 (PU3NUECKON BETMUMHbI

10.14

Pemarp KayeCTBEHHBIC 3a1a4u: BBICTPAUBaTh JIOTUYECKHU
HETPOTUBOPEUYMBYIO LEMOYKY PACCYKICHHM C ONOpOM Ha HW3YYEHHbIC
3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS

10.15

Hcnonp3oBaTh  mpu  pelieHMH  y4eOHBIX  3a7ad  COBPEMEHHBIE
WHPOPMALIMOHHBIE  TEXHOJOTMHM JUIS  TOWCKA, CTPYKTypUPOBAHHS,
UHTEpHpeTallMd W NPEACTaBIECHUs Y4YyeOHOM M  Hay4HO-TOMYJISPHOM
uH(pOpMaIMK, TMOJyYEHHOM W3 pa3iIMYHbIX HCTOYHUKOB; KPUTHYECKU
aHaJIM3MPOBaTh NOJTy4aeMyr0 HH(OPMAIIHIO

10.16

[TpuBOIUTH MpUMEPHI BKJIa1a POCCUICKHUX U 3apyOe’KHBIX YUCHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYXKAIOLUIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb30BaTh TeOpEeTHUECKNE 3HAHUSA 110 (PU3UKE B MOBCEIHEBHOM JKU3HU
uist  obecrieyeHus: O€30IIaCHOCTH MpH  OOpallleHuH ¢ npudopamMu U
TEXHUYECKMMHU YCTPOWCTBAMH, Ul COXPAHEHHs 310pPOBbS U COOIIOICHUS
HOPM 3KOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIeH cpefe

10.18

Paborate B rpymnmne€ ¢ BBIIIOJIHCHUEM PA3JIMYHBIX COHAJIbHBIX poneﬁ,
TUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAILHO PACIPENENIITh 00SI3aHHOCTU U
IJIaHUPOBAaTh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTyallUAX, aACKBATHO
OIICHMBaTh BKJaJ KaXJOr0 M3 YYACTHUKOB TPYNNbl B pEIICHUE
paccMaTpuBaeMoOU MpoOIEeMbI

[TpoBepsiembie a1eMenThI copepskanus (10 kiacc)

Kon
paznena

Kon [IpoBepsiemble 21EMEHTHI COIEPKAHUS
IIPOBEPSIEMOT
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O DJICEMCHTA

OU3NKA N METObI HAYYHOI'O [TIO3HAHU A

1.1

®duzuka - Hayka o mnpupoae. HayuHble MeTOnpl MO3HAHUS
OKpy>Katomiero Mupa. Ponb skcriepuMeHTa u TeOpuu B Ipoliecce
MO3HAHUS MPUPOABL. DKCIEPUMEHT B (hU3HKE

1.2

MonenupoBanue (pu3M4ecKUX sBICHUN U mpoueccoB. HayuHsle
runore3pl.  Pusznueckue 3aKOHBI M TeopuH. ['paHuIbI
HPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.
Ponp u Mecto ¢u3uku B (OPMHUPOBAHUU COBPEMEHHON HAy4HOM
KapTUHBI MUPA, B IPAKTUYECKOM JEATEIBbHOCTH JIHOIEH

MEXAHHWKA

2.1

KHMHEMATHKA

2.1.1

Mexannyeckoe aBuxkeHue. OTHOCUTEIbHOCTh MEXAHUYECKOTO
nBrxkeHust. Cucrema orcuera. TpaekTopust

[lepemenienue, CcKOpocTh (CpedHsii CKOPOCTh, MIHOBEHHAas
CKOpPOCTb) U YCKOPEHHE MAaTepHaTbHOW TOYKH, WX MPOEKIUU Ha
ocH cucTembl KoopAauHar. ClloKeHUE NEePEMEILIEHUN U CIIOKEHNE
CKOpocCTeH

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEMHOE JIBHKEHUE.
I'papuxu 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI, TyTHU U
[EePEMEILICHUSA MAaTEPUAIIBHON TOYKH OT BPEMEHU

2.14

CBobonHoe najieHne. YCKopeHrue cBOOOIHOTO MaeHus

2.1.5

KpuBonuneinoe JBIDKCHUE. PaBrOMEpHOE JIBUKCHUE
MaTepUAJIbHOW TOYKH I10 OKPYKHOCTH. YIJIOBAas CKOpPOCTb,
JnuHenHasa ckopoctk. [lepuon m gacrora. LlenTpocTpemMuTenbHOE
YCKOPEHHE

TexHuueckue yCTpOﬁCTBaZ CIIMAOMETP, ABUIKXCHUC CHaApSAHOB,
LCIMHBIC U PEMCHHBIC IICPEaAaIn

[Tpaktuueckue paboThl. M3mepeHMe MIHOBEHHOM CKOPOCTH.
HccenenoBanve COOTHOLIEHHUS MEXAY IIYTSAMH, IPONACHHBIMU
TEJIOM 32 ITOCJIEI0BAaTENIbHbIE PABHBIC IIPOMEKYTKHA BPEMEHU IIPH
PAaBHOYCKOPEHHOM JIBM)KCHUM € HAYaJIbHOW CKOPOCTBIO, PaBHOU
Hymr0. M3ydeHue nABMKEHMS IIApUKA B BSI3KOM O KUIKOCTH.
N3yuenue ABM>KEHMS Tesa, OpOIIEHHOTO TOPU30HTATIBHO

2.2

JTMHAMUKA

2.2.1

ITpunuun orHocurensHocTy 'anwites. Ilepsolil 3akoH HproToHa.
WNHepuumanpHble CUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHIHn cynepno3unuu cui

223

Bropoii 3akoH HprooroHa st marepuaibHOM  TOYKH B
nHepimainbHoi cucteme orcuera (MCO). Tperwuit 3akon HeroTona
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AJI1 MaTCpUAJIbHBIX TOYCK

224 3akoH BcemupHoro TaroreHus. Cuna Tskectu.  Ilepsas
KOCMHU4ecKas CKopocTh. Bec tena

225 Cuna ynpyroctu. 3akoH I'yka

2.2.6 Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs! CKOJbXKEHUS U CHJIa
TpeHus nokos. Koapduuuent tpenns. Cuiia conpoTuBiIeHus Npu
JBUKEHHUHU TeJa B KUAKOCTH WJIU Ta3e

2.2.7 [ToctymatenbHO€ W BpamiareiabHOE JABIKEHHE a0COJIIOTHO
TBEPJOrO Teja

2.2.8 MoOMEHT cuiibl OTHOCUTENIBHO OCH BpaimieHus. llnewo cuisbl
VYcenoBus paBHOBecust TBepaoro tena B MICO

229 TexHuueckue yCTpOICTBa: MOJIIMITHUKH, JBUKECHUE
UCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [Tpaktuueckue paborel. W3yuenue pABMKeHUs Opycka IO
HAaKJIOHHOM IIJIOCKOCTH I0J JIEWCTBUEM HECKOJIBKUX CHIL
HccnenoBaHue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HMKAIOLIUX B
nedopMHupYeMOl MPYKUHE U PE3UHOBOM 00pasIie, OT BEIUYHHBI
ux aedopmanuu. MccnenqoBanue yciaoBUi paBHOBECHS TBEPIOrO
TeNa, UMEIOUIETr0 OCh BpallleHUs

23 3AKOHbI COXPAHEHHM A B MEXAHUKE

2.3.1 Hmnynec MaTepraabHONW TOYKH, CUCTEMbl MaTEepUAJIbHBIX TOYEK.
Hmnynbe cuiibl 1 M3MEHEHUE UMITYJIbCa Tella

232 3akoH coxpaHeHus ummynbca B UCO. PeakTuBHOE IBH)KEHUE

233 PaGota cuiibr

234 MoutHocTh cuiIbl

235 Kunernueckass »Hepruss MarepualbHOW TOYKH. Teopema o
KMHETUYECKON DHEPTUU

2.3.6 ITorenunansHass »Heprus. lloTeHIManbHas DSHEprus ynpyro
nedopMupoBaHHON mnpykuHbl. [loTeHnManbHas >Heprusi Tena
BOJIM3U MOBEPXHOCTH 3eMITU

2.3.7 [ToreHuManbHbBIe W HEMOTEHIMadbHbIE CUIbl. CBsA3b PabOTHI
HENOTEHIMAIbHBIX CHUJI C U3MEHEHHEM MEXaHWYECKOW SHEpruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUUYECKOW DHEPTUU

2.3.8 Vhpyrue n Heynpyrue CTOJIKHOBEHUS

2.39 TexHUYecKkue yCTpPOWCTBA: JBUKEHUE PAKET, BOJOMET, KOIEp,
NpPY>KUHHBIN TUCTONIET

2.3.10 [Tpaktuueckue paboThl. M3yueHue cBA3M CKOpOCTEH Ten Hpu

HeynpyroM yaape. MccnenoBaHue cBA3M pabOTBI CHIIBI C
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H3MEHEHHEM MEXaHHUYeCKOM OHCPIUU TCJIa

3 MOJIEKVYJISIPHA S ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKVIIAAPHO-KUHETUYECKOU TEOPUU

3.1.1 OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETHYECKOM TEOPHH.
bpoynosckoe nBmxkenue. Huddysus. Xapakrep IBHKEHUS H
B3aMMOJICHCTBUS YaCTHII BELIECTBA

3.1.2 Monenu CTpoeHHMs Ta30B, >KUJIKOCTEHM MW TBEpAbIX Tel U
00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJEIIEH

3.1.3 Macca monekyn. KonmnuectBo BemectBa. [loctosinnas ABoraapo

3.14 TemoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkana
temneparyp Llenbcus

3.1.5 Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-
KHUHETHUYECKOM TEOPUH HJI€AJIbHOTO Ta3a

3.1.6 AOcomoTHas TeMIiepaTypa Kak Mepa CpelHed KHUHETHYECKOM
SHEPrUM TEIUIOBOTO JBIKEHUS yacTuil rasza. [llkana Temmeparyp
KenbBuna

3.1.7 VYpaBuenue Kianeiipona - MenaeneeBa. 3akoH JlanbToHa

3.1.8 ["a30BbIe 3aKk0HBI. M30mpo1iecchl B H1eadTbHOM ra3e ¢ oCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TE€PMa, H30X0pa, n300apa

3.1.9 TexHuueckue ycTponcTBa: TEpMOMETp, OapoMeTp

3.1.10 [TpakTuueckue paboTsl. MI3mMepeHue macchl BO3yXa B KJIaCCHOM
koMmHare. MccnegoBaHue 3aBUCUMOCTH MEXAY IapaMeTpaMu
COCTOSIHUSI pa3peKEHHOI0 rasa

3.2 OCHOBbI TEPMO/IMHAMUWKH

3.2.1 TepmoanHamuueckas cUcTeMa. BuyTpennss SHEprus
TEPMOIMHAMUYECKON CUCTEMBI U CTIOCOOBI €€ M3MEHEHUs

322 KonmuuectBo Temnmorel u  paborta. BHyTpeHHss sHeprus
OJIHOATOMHOTO MJIC€JIBHOTO Tra3a

323 Buabsl  Temnonepenaud: — TEIIONPOBOAHOCTb,  KOHBEKIIUS,
u3nydeHue. TemnoeMKoCTh Tena. VYenbHas TeIIOeMKOCTb
BelecTna. Pacuer konuyecTBa TEMIOTHI NpU TEIJIONEepeaaue

324 [lepBbIil 3akoH TepMoanHamMukH. [IpuMeHeHHe MepBOro 3akoHa
TEPMOJMHAMUKH K HU3omporeccaM. [ padudeckas HHTepIIpeTaIus
paboThl Taza

325 TeroBeie MamuHbL. [IpUHIMIBI TEUCTBHUS TEIJIOBBIX MAIIUH.

[IpeoOpazoBaHus PJHEPTUHU B TEIUIOBLIX MammHax. Koaddunnent
nosie3Horo AeiicTBus (manee - KITJ) TeruioBoii mamuubl. [y
Kapno u ero KII1/]
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3.2.6 Bropoii 3akoH TepmonuHamuku. HeoOpaTHMOCTh MpPOIECCOB B
npupoze. TensoBble ABUrareiad. OKOJIOTMYECKHE IPOOIEMBI
TEIIOPHEPTETUKHI

3.2.7 TexHUuecKue YCTpPOWCTBA: JBUIaTEllb BHYTPEHHETO CropaHus,
OBITOBOM XOJIOAUIBHUK, KOHULIMOHEP

3.2.8 [TpakTrueckue padoTsl. M3mepeHne yneapbHo TennoeMKOCTH

33 AT'PETATHBIE COCTOSAHUA BEHIECTBA. ®A30BBIE [TIEPEXO/IbI

3.3.1 [TapooOpa3oBanue u KoHJeHcauus. McnapeHue W KHUIICHHE.
VnenbHas TEeIUIoTa apooOpa3oBaHuUs. 3aBUCHUMOCTD
TEMIIEPATYPhl KUIIEHUSI OT JaBJICHUS

3.3.2 AOcoNIOTHAasT W OTHOCUTENbHAs  BJIAXKHOCTh  BO3AyXa.
Hacpliennsiii map

333 TeBepmoe Temo. Kpucrammmueckue ©  aMopdHBIE — Tela.
AHuM30TpOnusl CBOMCTB KpuCTaUIOB. JKuakue KpHUCTaUIbL.
CoBpeMeHHbIE MaTepUallbl

334 [InaBneHne U KpUCTaUIM3aLUsA. YielbHas TEIJIoTa IJIaBJICHHS.
Cybnumanus

3.3.5 YpaBHeHHe TEIIOBOTO OanaHca

3.3.6 TexHuuyeckue  yCTpoOMCTBA: TUTPOMETP M ICUXPOMETP,
KaJIOPUMETP, TEXHOJIIOTMHU MTOTYyYEHHS COBPEMEHHBIX MaT€pHAJIOB,
B TOM YHCJIE HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH

3.3.7 [TpakTuueckue paboTsl. M3MepeHue BIaXXHOCTH BO3IyXa

4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATHUKA

4.1.1 OnexTpuszaumst Tel.  OJEKTpuYeckuil 3apsan. JBa Bunaa
ANIEKTPUUECKHUX 3apsI0B

4.1.2 IIpoBOIHUKY, TUITEKTPUKHU U TOTYIIPOBOAHUKN

4.1.3 3aKOH COXpaHEHUS IEKTPUUYECKOTO 3apsaaa

4.1.4 Bsaumogeiictsue 3apsa0B. 3akoH Kyinona

4.1.5 Onexrpuyeckoe mnosie. HanpsKeHHOCTb AIIEKTPUYECKOTO TOJSL.
[TpuHnmn CYyNEPIO3ULINH. JInaun HaIIPSKEHHOCTU
AIIEKTPUYECKOT0 MO

4.1.6 Pabota cun snekrpocratuueckoro nojs. Ilorennman. Paznocts
MOTEHLINAJIOB

4.1.7 IIpoBOOHMKM W JUAIEKTPUKHA B TOCTOSHHOM JJIEKTPHUYECKOM
nosie. J{uanexkrpudeckasi NpOHUIIAEMOCTh

4.1.8 OnekTpoeMkocTb. KoHaeHcaTop. OJIEKTpPOEMKOCTh IJIOCKOTO
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KOHACHCAaTOpa. 3H€pI‘ U 3apsSPKCHHOI'0 KOHACHCATOpa

4.1.9 TexHUyeckue  yCTpOMCTBA:  DJIEKTPOCKOIN,  DJIEKTPOMETP,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3eMJIEHUE 3JIEKTpONpHOOpOB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10 [IpakTyeckue paboTHI. N3mepenue ANEKTPOEMKOCTH
KOHJIEHCaTopa

4.2

IIOCTOSHHBIN JIEKTPUYECKHWI TOK. TOKU B PA3BJIMYHBIX

CPEJAX

421 VYciioBUs CylIECTBOBaHUS IOCTOSIHHOTO AJIEKTPUUYECKOIO TOKA.
Wcrounuku Toka. Cuna toka. [locTosiHHBIN TOK

422 Hanpspxenue. 3akon Oma 18 ydacTka Lenu

423 DNEeKTPUYECKOE COMPOTUBJICHUE. YIEIbHOE COMPOTUBIICHUE
BEIIECTBA

424 [TocnenoBarenbHOE, MapafieibHOE, CMEUIAaHHOE COEIUHEHHUE
MIPOBOJTHUKOB

4.2.5 Pabora anexrpuueckoro Toka. 3akoH Jlxoyns - Jlenua

4.2.6 MOIIHOCTB 3IEKTPUUECKOTO TOKa

4.2.7 anekTpoaBmwkymias cuna (mamee - OJIC) u  BHyTpeHHee
CONPOTUBIICHUE HMCTOYHMKA TOKa. 3akoH Owma Juisi MOJHOU
(3amMKHYTOI) anekTpudeckoii nenu. KopoTkoe 3aMbikanme

4.2.8 DNeKTpOHHAs MPOBOJUMOCTh TBEPJBIX METAIOB. 3aBUCUMOCTh
COTIPOTHUBIIEHUS METaJIIOB oT TEeMITepaTyphl.
CBepXIpoBOIUMOCTh

429 DneKkTpuYecKuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyUYKOB

4.2.10 [TonynpoBoguuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTD
MOJTYTIPOBOJHHUKOB. CaoiicTBa p-n nepexosa.
[TonynpoBOHUKOBEIE TPUOOPHI

4.2.11 DNEKTPUYECKU TOK B DIEKTPOJIUTAX. OJIEKTPOIUTHYECKAs
JIUCCOITHAITUS. DIEKTPOIIN3

4.2.12 OnekTpuyeckuit  Tok B razax. CaMOCTOSTENbHBIA U
HECaMOCTOSITEIbHBII pasps. Paznuuneie THUIIBI
CaMOCTOATENBHOTO pa3psana. Monnus. [1na3ma

4.2.13 TexHUyeckue yCTpPOMCTBA: aMIEPMETP, BOJIBTMETP, PEOCTAT,
HMCTOYHUKHU TOKa, AJNIEKTPOHArpeBaTEIbHBIC pUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPHOOPHI, TEPMOMETP COMPOTUBICHUS,
BaKyyMHBI  JHOM,  TEPMHUCTOPHI ¥ (DOTOpE3UCTOPHI,
MOJIyITPOBOJHUKOBBIM JTNOJT, TaJIbBAaHUKA

4.2.14 [Tpaktuueckue paboTbl. M3yueHne CMEIIaHHOTO COEIUHEHUS

PE3UCTOPOB.
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M3mepenne DJIC uUCTOYHMKA TOKA M €ro BHYTPEHHETO
conpotuneHus. Habmoaenue snekrponansa

[IpoBepsiembie TpeOOBaHUS K Pe3yJIbTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTelIbHOM MPOTrpaMMBbl

(11 kmacc)

Kon
MIPOBEPSIEMOTO
pe3yibrara

ITpoBepsiemble IpeIMETHBIE PE3YIIBTAThl OCBOEHHS OCHOBHOM
o0pa3oBareIbHON IPOrpaMMBbl CpPeTHETro 00IIero 00pa3oBaHUs

11.1

JleMOHCTpUpOBaTh HAa MIPUMEPaX POIb U MECTO (PU3UKH B (POPMHPOBAHHH
COBPEMEHHOI HAayYHOW KapTHUHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH
U TEXHOJOTHM, B MPAKTUYECKOW JAEATEIBHOCTH JIIOACH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

VY4auTeIBaTh T'paHULlbl NPHUMCHCHHUSA HU3YYCHHBIX (I)I/ISI/ILICCKI/IX MOHGHCﬁZ
TOYCYHBIN BJIGKTpI/ILICCKI/Iﬁ 3apsan, AACpHas MOACIIbL aToMad, HYKJIIOHHAs
MOZCJIb aTOMHOI'O AApa ITPHU PCIHICHUN (I)I/ISI/I‘ICCKI/IX 3aJa4

11.3

Pacrnio3HaBath u3nueckue sBaeHHs (MIPOIECChI) M OOBICHATH UX Ha OCHOBE
3aKOHOB DJJICKTPOJAMHAMHKU W KBAaHTOBOW (DU3UKH: DJICKTpPHUSCKAS
POBOJAMMOCTbD, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBUS
TOKa, B3aMMOJICHCTBHE MAarHUTOB, JICKTPOMAarHUTHAS WHAYKIIUS, JCHCTBHE
MarHUTHOTO TIOJSl Ha TMPOBOJHUK C TOKOM M JBWKYIIUHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJICOAHUS " BOJTHBI, MPSIMOJTMHEHOE
pacrpoCTpaHEeHUE CBETa, OTPaKCHHE, MPEIOMIICHHE, WHTEphEpEHIHs,
TUGPaKIUs U TOJISPHU3AIHS CBETA, JUCTICPCUS CBETa, (POTOIICKTPHUICCKHIA
addext (poroaddekr), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE JTUHEHYIATOTO
CIEeKTpa  aroMa  BOIOpOJa,  €CTECTBEHHass W  HCKYCCTBEHHas
palnOaKTUBHOCTh

11.4

OnuceiBaTh U3yUYE€HHBIE CBOMCTBA BEUIECTBA (NEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHUE, DJIEKTPUUECKYI0 IPOBOJMMOCTb pA3IUYHBIX Cpel) U
DIIEKTPOMArHUTHBIE  SIBICHUSA  (IIPOIECCHI), HCMONB3ysd (U3HUECKHE
BCIIMYHUHBIL. BJ'IGKTpI/I‘IeCKI/If/'I 3apsu1, CHJia TOKa, BJISKTpI/I‘IeCKOG HaprDKCHI/IC,
AIIEKTPUYECKOE COIMPOTUBJICHHE, pa3sHOCTh moteHuuanos, JJIC, pabora
TOKAa, WHAYKIHMS MAarHUTHOro moss, cuia Awmmepa, cwia JlopeHua,
WHIYKTUBHOCTb KaTYIIKH, SHEPTHSI AIEKTPUUYECKOTO0 U MarHUTHOTO MOJIEH,
MEePHOJT U 4acTOTa KoJieOaHU B KosieOaTeIbHOM KOHTYPE, 3apsijl U CHJIa TOKa
B Ipollecce TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoyiebaHuil, (okycHoe
paCCTOﬂHI/Ie N OIITHYECKasa CuJla JIMH3BbI, HpI/I OIIMCaHNNnu HpaBHJIBHO
TPaKTOBaTh (YM3MUECKHI CMBICI UCIIONIb3YEMBIX BEIHMUUH, UX 0003HAYCHUS
U €IUHMIBI; YKa3blBaTh (OPMYJbI, CBSA3BIBAIOLIME NAHHYIO (DU3HUECKYIO
BEJIMYMHY C IPYTUMHU BETMUYMHAMU

11.5

OnucelBaTh HM3Y4YEHHBIE KBAHTOBBIE SIBIEHMSI M IIPOLIECCHI, HCIOJIb3Ys
¢u3nyecKre BETUYUHBI: CKOPOCTD IEKTPOMATHUTHBIX BOJIH, IJIMHA BOJHBI
M 4acToTa CBETa, PHEPIUs M HMMIYJIbC (OTOHA, MEPUO] MOIypacnajaa,
SHEPIHs CBSI3W aTOMHBIX S7Ep; NPU ONHUCAHWM IPaBUIBHO TPAKTOBATh
(U3UUECKHil CMBICI UCTIONIb3YEMbIX BETMYMH, UX 0003HAYCHUS U €MHUIIBI;
yKa3bIBaTh (DOPMYJIbl, CBSI3bIBAIOIIME AAHHYIO (U3NYECKYIO BEIMYHHY C
JPYTUMH BETMYUHAMHU, BBIYUCIIATH 3HaU€HUE (PU3UYEeCKOil BETUUMHBI
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11.6

AHanu3upoBaTh GU3NUECKHE IPOLECCH U ABICHHS, UCTIONB3YS (PU3NYECKHUe
3aKOHBl M TPUHIMNBL 3akoH OMa, 3aKoHBI MOCIEAOBAaTEIBHOTO U
NapajuIeIbHOTO COEIMHEHUS IPOBOAHMKOB, 3aKoH Jxoyns - JleHnna, 3akoH
AIIEKTPOMAarHUTHON MHJIYKIIUH, 3aKOH MPSMOJIUHEHHOIO pacpoCTpaHEeHUs
CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIIEHHSI CBETA, YPABHEHUE
OiiHmreiiHa 11 dorodddexra, 3aKOH COXpaHEHHUS SHEPruu, 3aKOH
COXpPaHEHUsl UMIIYJIbCA, 3aKOH COXPAHEHHUS IEKTPUUYECKOIO 3aps/ia, 3aKOH
COXpaHEHHUsI MacCOBOT0 YHMCIa, MOCTyaarhl bopa, 3akOH paJnOaKTUBHOTO
pacriaza; mpu 3TOM pa3inyarh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOe  BbIpAKEHHWE U yClIOBUs  (TpaHUIBl,  OOJACTH)
IPUMEHUMOCTH

11.7

OHpel[e.H}ITB HaIllpaBJICHUC BCKTOpa HWHAYKIHMKU  MArduTHOTO  IIOJIA
IMPOBOJHHUKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh W ONMHUCHIBATh M300PaKEHHE, CO3/IaBAEMOEC IIJIOCKUM 3€pKaJioM,
TOHKOU JIMH30U

11.9

BBINONHATE 3KCIIEPUMEHTHI 110 MCCJICIOBAHUIO (U3NYCCKHX SIBICHUH U
IIPOIIECCOB C HCITOJIb30BAHUEM MPSMBIX H KOCBEHHBIX U3MEPESHUI; TIPU 3TOM
dbopmynupoBarh mpobaemMy (3aaady) U TUIIOTEe3y YU4EeOHOTro SKCIIEPUMEHTA,
coOuparh yCTaHOBKY M3 MPEIJIOKCHHOTO 00OPYIOBAHMSI, TPOBOIUTE OIBIT
U GOPMYJIHPOBATH BHIBOIBI

11.10

OcymiecTBiIATh OpsSMble U KOCBEHHbIE U3MEpEeHHs (PU3NYECKUX BEIUYMH;
IpU STOM BBIOMPATh ONTHMAJIBHBINA CIOCO0 M3MEPEHUS M HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKU IIOTPEIIHOCTEW N3MEPEHUM

11.11

HccnenoBare 3aBUCUMOCTH (PU3MUECKHUX BEIMYUH C HCIOJIB30BAaHHEM
IPSIMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (pUKCHpOBATh
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUJE
TabIuI ¥ rpauKoB, AeIaTh BHIBOJIBI 110 pe3yJIbTaTaM HCCIIEOBAHUS

11.12

ColinronaTh mpaBuiia 6€30MacHOTO TPy/a MpY MPOBEICHUH UCCIIETOBAHMI B
pamMKax  y4eOHOTO  OSKCIEPHUMEHTa, y4eOHO-HUCCIEeNOBATENbCKON U
HpO@KTHOI\/'I ACATCIBHOCTH C UCITIOJIb30BAHUEM U3MECPUTCIIbHBIX YCTpOﬁCTB n
nabopaTtopHOro 000pyI0BaHUS

11.13

Pemath pacueTHble 3a7aud C SBHO 3aJaHHOM (U3UYECKOW MOJEINbIo,
UCIOJIB3Ys (PU3NUECKUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS
3aJa4y BBIOMpaTh (GU3UUECKYI0 MOJEIb, BBIACIATh (PU3NUECKUE BETUNUUHBI
u (opmynbl, HEOOXOIUMBIE JUIsI €€ pELIeHHUs, IPOBOIUTH pacyeThl U
OLIEHUBATh PEATLHOCTH MOJyYE€HHOTO 3HaYeHUs1 (PU3NUECKON BETMUMHBI

11.14

Pemarp KauyeCTBEHHBIE 3a7a4u: BBICTPAUBaTh JIOTUYECKHU
HETPOTUBOPEUYUBYIO 1IETIOYKY PACCYKICHHI C ONOpOM Ha W3Y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKUE SBICHUS

11.15

Wcnonp3oBaTh  Mpu  pelIeHMH  Y4eOHBIX  3a7ady  COBPEMEHHBIE
WH(OPMAIIMOHHbIE  TEXHOJIIOTUM JJIsl  TOHMCKAa, CTPYKTYpHpPOBaHWS,
UHTEpHpeTallud W TPEACTaBICHUS Y4yeOHOM M  HAy4HO-TIOMYJISPHOM
uH(pOpMaIK, TMOJyYeHHOM W3 pa3iIMYHbIX HCTOYHUKOB; KPUTUYECKU
aHaAJIM3MPOBATh NOJTy4aeMyo HH(OPMAIIHIO
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11.16

OOBSICHATh TPHUHIMITBI JCHCTBUS MAaIllMH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pas3inyaTh YCJIOBHS HX O€30MacHOr0 WCIOJIB30BAaHUS B
OBCEIHEBHOMN KU3HU

11.17

[TpuBOIUTH MPUMEPHI BKJIA1a POCCHUICKHUX U 3apyOe)KHBIX YUCHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHUE IPOLECCOB OKPYXKAIOLIEro MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH

11.18

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 110 (U3UKE B MIOBCEAHEBHOW YKH3HU
s o0ecriedyeHuss OE30MAaCHOCTH MpH  OOpamieHuH ¢ NpudopaMu H
TEXHHYECKHMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3I0POBbS U COOTFOACHHUS
HOPM 9KOJIOTHYECKOT0 OBEACHHS B OKPYIKAIOILEH cpefie

11.19

PabGorats B rpymnmnc ¢ BbBIIOJIHCHUCM PA3JIMYHBIX COHAJIbHBIX pOJICfI,
IUTAHUPOBATh PabOTy TPYIIIBI, PAllMOHAILHO PACHPENENIITh 00SI3aHHOCTU U
IJIaHUPOBATh ACATCIIBHOCTL B HCCTAHAAPTHBIX CHUTyallUAX, aACKBATHO
OLICHMBATh BKJIQJ] KaXXJOT0 M3 YYAaCTHUKOB TpPYyINIbl B pEIICHUE
paccMaTpuBaeMoil pooIeMbl

[TpoBepsiembie aneMeHThl coaeprkanus (11 kmacc)

Kon Kon [IpoBepsiembIe 27IEMEHTBI COIEPKAHUS
paszena | mpoBepseMor
0 DJIIEMEHTA
4 DJIEKTPOAMMHAMUKA
4.3 MATHUTHOE I10JIE. DJIEKTPOMAT'HUTHA S MHAYKIMA

4.3.1 ITocTossHHBIC MarHuThl. B3anmojeiicTBHe TOCTOSHHBIX MarHUTOB

432 MarnutHoe mone. Bekrop marHutHOM wuHAyKuuu. [IpuHIun
cyneprno3uuy. JIuHun MarHuTHOW MHAyKUMU. KapTuHa nuHMi
MarHUTHON MHJYKIIUH TI0JISI TOCTOSSHHBIX MarHUTOB

433 MarautHoe moje MpoBOAHMKA ¢ TOKoM. KapTuHa nuHUI mOis
JUIMHHOTO TIPSMOTO MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOI'O
IIPOBOJIHMKA, KaTyIIKH ¢ ToKoM. OnbIT Opcerena. Bzanmoneiictue
MPOBOJHUKOB C TOKOM

4.3.4 Cuna Amnepa, ee MOIyJIb M HaIllPaBJICHUE

4.3.5 Cuna Jlopenma, ee Moayinb UW HampaBleHHE. JIBHKeHHE
3apsHKEHHOM YacTHIIbI B OJHOPOJHOM MAarHUTHOM moje. Pabora
cuibl JlopeHna

4.3.6 SIBneHune eKTpOMarHuTHOM UHTyKIIUH

4.3.7 [ToTok BekTOpa MarHUTHOW UHTYKIHH

4.3.8 OJIC nHayKIMK. 3aKoH 3I€KTpoMarHuTHoW nHaykuu dapanes
43.9 Buxpesoe anexkrpuueckoe none. 3/]C uHIyKIMu B MPOBOTHUKE,

ABWIKYIIEMC MMOCTYNATCIIbHO B OAHOPOAHOM MArHUTHOM II0JIC
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4.3.10 [IpaBuno Jlenua

4.3.11 NunyktuBHOCTD. SIBNenue camounaykuuu. IC caMOMHAYKIUU

4.3.12 DHeprusi MarHUTHOTO TMOJISl KaTyIIKA C TOKOM

4.3.13 DJIEKTPOMarHuTHOE T0Jie

43.14 Texnuueckue YCTpOICTBA: MOCTOSIHHBIC MAarHMThlI,
AIIEKTPOMArHUTHI, AIIEKTPO/IBUTATENb, YCKOpUTEIHU

SJICMCHTAPHBIX YaCTHUIl, MHAYKIIHMOHHAs IICYb

4.3.15 [TpakTuueckue padoThl. M3yueHne MarHUTHOTO TOJIS KaTYIIKH C
ToKOM. VccrnenoBanue 1eMCTBUSI MOCTOSSHHOTO MarHuTa Ha PpaMKy
¢ TokoM. MccnenoBanue sSiBIeHUS ANEKTPOMArHUTHON UHAYKIIUN

KOJIEBAHM A 11 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHW A

5.1.1 KonebarennpHas cHCTEMA. CBoOoaHbIE KoJIeOaHusI.
I'apmonunveckue konedbanwus. [lepuon, vacrora, aMmruTyna u gasza
KonebaHui

5.1.2 IIpy>knHHBII MasTHUK. MareMaTn4eCKUii MasiTHUK

5.1.3 YpaBHeHHE TapMOHWYECKHUX KojeOanui. KuHemarmdeckoe u

JUHAMHUYCCKOC OIIMCAaHHC K0J1€0aTeNbHOIO JBHXKXCHUA

5.1.4 [IpeBpalienue 3Heprun Mpu rapMOHUYECKUX KojeOaHusax. CBs3b
aMILTUTY/Abl KOJICOAHWM MCXOMHOW BEJIMYMHBI C aMIUIUTYIaMU
KOJIeOaHUI ee CKOPOCTU U YCKOPEHUSs

5.1.5 KoneGarenbubiii  koHTYyp. CBOOOAHBIE  3IEKTPOMAarHUTHBIE
KoJIe0aHNs B HUJCAJIBbHOM KOJeOaTelIbHOM KOHType. AHaJIOTUs
MEXJYy MEXaHMUYECKHMHU M 3JIEKTPOMarHUTHBIMHU KOJICOAHUSMHU.
®opmyna Tomcona

5.1.6 3aKOH COXpaHEHUsS DSHEPIUM B HJCAIBHOM KoOJeOaTeIbHOM
KOHTYypE

5.1.7 BeiHyX1€HHBIE MEXaHUYECKHE KoJIeOaHMs.. Pesonanc.
Pe3onancHast kpuBasd. BpIHyXJIE€HHbIE AJIEKTPOMarHUTHbHIE
KoJIe0aHMsL.

5.1.8 ITepemenHbIi TOK. CHHYCOUAANBHBIN IEPEMEHHBIN TOK.

5.19 MonHoCTh EPEMEHHOT0 TOKa. AMIUIUTYAHOE M JeHCTBYlOIIee

SHAQYCHUEC CHUJIbI TOKA U HAIIPAKCHUA

5.1.10 Tpancdopmarop. IlpousBoacTBo, mepemada u MOTpedIeHUE
SIIEKTPUYECKOH  JHEpruu.  DKOJOTHYECKHUE  PHUCKH  TIPH
IPOM3BOJICTBE AIEKTPUIECKOM SHEPTHH. Kynberypa

HCIIOJIB30BAHUSA DJICKTPOOHCPIUHA B HOBCC}IHGBHOI\/II KHN3HHU

5.1.11 TexHuueckue ycTpoicTBa: ceiicMorpad, aIeKTpu4ecKuii 3BOHOK,
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JIMHUM 2JIeKTponepeaay

5.1.12

[Tpaktuueckue paboThl. MccienoBaHue 3aBHCHMOCTH TEpHOAA
MaJIbIX KOJIEOAHUH Irpy3a Ha HUTHU OT JUIMHBI HUTHU M Macchl Irpys3a.
HccnenoBanue MepeMEHHOrO TOKa B LIENIH M3 IIOCIEA0BATEIILHO
COCIMHEHHBIX KOHACHCATOPA, KATYIIKH U PE3UCTOPa

5.2 MEXAHUYECKHUE U SJIEKTPOMATHUTHBIE BOJIHBI

5.2.1 Mexannueckue BOJIHBI, YCIOBHs pacupocrpanenus. Ilepuon.
CxkopocThs pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lonepednsie u
IIPO/IOJIbHBIE BOJIHBI

5.2.2 NuTepdepentus u nudpaxiiys MEXaHHISCKUX BOJIH

523 3Byk. CkopocTh 3ByKa. ['poMKkocTh 3Byka. Beicota ToHa. TemOp
3ByKa

524 ONEeKTpOMarHuTHbIE BOJIHBL. Ycnosus U3JIy4YeHUS
UIEKTPOMAarHUTHBIX BOJIH. B3anmuas opuenranus Bekropos E, B
1 VU B 51eKTPOMArHUTHOM BOIHE B BAKyyMe

5.2.5 CBolicTBa ANIEKTPOMAarHUTHBIX BOJH: OTPa)K€HHUE, MPEIOMIICHUE,
nojspusanus, — audpakuus, — uHTeppepeHuus.  CkopocTb
ANIEKTPOMAarHUTHBIX BOJIH

5.2.6 [Mkana AJIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpuHIMIBI  pagMOCBA3M W TeneBUAcHUA. Pannonmokanmus.
DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOILIEH Cpenbl

5.2.8 TexHuueckue  yCTPOWCTBA:  MY3bIKJIBHBIE  MHCTPYMEHTHI,
yABTPa3ByKOBas JAMArHOCTHKA B TE€XHMKE W MEIWLIMHE, pajaap,
paluoNpHEMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBY-neusb

53 OIITUKA

5.3.1 [IpssMoNMHEHOE PaCIIPOCTPAHEHHUE CBETA B OJHOPOIHOM Cpele.
JIyd cBeta

532 OtpaxkeHue cBeTa. 3akoHbBl OTpakeHUs cBera. [locTpoenue
n300pa’kKeHUH B TNIOCKOM 3epKajie

5.33 [Tpenomiienue cBeta. 3aKOHBI PEIOMIICHHS CBeTa. AOCOIIOTHBIH
MOKa3aTellb IPEeTOMIICHUS

534 ITonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojl MOJHOTO
BHYTPEHHET0 OTPa)KEHUS

5.3.5 Hucniepcust cBera. CroxkHbIN cocTaB Oenoro ceera. [{Bet

5.3.6 ColOuparoriue W paccewBarolmde JUH3bL. TOHKas JIMH3A.

@DOKYyCHOE pacCTOSHME M OINTHUYECKas CHJIa TOHKOW JIMH3BI.
[TocTpoenne m300pakeHUd B COOMPAIOIMIUX W PACCEHUBAIOIINX
nuH3ax. Popmysa TOHKOM JIMH3bL. YBEIIMUYEHHUE, 1aBAEMOE JINH30M
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5.3.7

[Ipenenpl npUMEHUMOCTH TEOMETPUUECKON ONITUKH

5.3.8 Wutepdepenmust cBera. KorepeHTHbIE HMCTOYHUKH. YCIOBHS
HAOJIOIEHUSI MAKCUMYMOB U MUHUMYMOB B HHTEP(EpEeHIINOHHOMN
KapTHHE OT JBYX CHH(]A3HBIX KOTE€PEHTHBIX NCTOYHHKOB

5.3.9 Hudpakmus  cBera. [QudpaknuoHHas pemierka.  YCIOBHE
HaOJIOIeHUS IJIaBHBIX MaKCUMYMOB npu najeHun
MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus cBera

5.3.11 TexHuueckue  yCTpOMCTBA:  O4YKH, Jyma, QoTroamnmnapar,
MPOCKIMOHHBIN ammapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PELIETKA, TOJISPOU]T

5.3.12 [TpakTuueckue paboTel. M3aMepeHue mokaszaresns MpeIoMIICHUS.

HccnenoBanne CBOWMCTB M300pakeHWH B nuH3ax. HaOmroneHwe
JUCTIEPCUU CBETA

6 JIEMEHTHI CITELIMAJILHOM TEOPMM OTHOCUTEJILHOCTH
6.1 ['paHuIlbI MPUMEHUMOCTH Kiaccudeckor Mexanuku. [locTynare
TEOPUH OTHOCUTEIHHOCTH: MHBAPHUAHTHOCTH MOMYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DUHIITEITHA
6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U
COKpAIICHUE JTUHBI
6.3 DHeprusi ¥ UMIYJIbC CBOOOTHOM YaCTHUIIbI
6.4 CBsi3p Macchl C HHEPrueil U HUMITYyJIHCOM CBOOOJHOW YaCTHIIBI.
DHeprus MoKosi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U31UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKU
7.1.1 @®otonbl. dopmyna Ilnanka cBs3u sHepruu (OTOHA C €ro
YacTOTOM. DHEePrusi U UMITYJIbC (JOTOHA
7.1.2 OtkpbiTe u  uccinenoBanue ¢oroddpdexra. Ombiter AT
CroneroBa. 3akoHbl poTodPPexTa
7.1.3 VpaBuenne DiHmTeitHa 1a Goroaddekra. "Kpacnas rpanuna'
doroappexra
7.1.4 Hasnenue ceera. Onwitel [1.H. JIeGenera
7.1.5 XuMHdecKoe NeHCTBHE CBETA
7.1.6 Texnuueckne  ycrpoiictBa:  (oToanmeMeHT,  (poTomaTyuK,
conHeuHasi barapesi, CBeTOIUO]]
7.2 CTPOEHUE ATOMA
7.2.1 Mopnens atoma Tomcona. OnbiThl Pezepdopaa mo uccnenoBanmio
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CTPOCHHA aTOMaA. HnaHeTapHa;I MOACIIb aTOMa

7.2.2 [Toctynatsl Bopa. Mznyuyenue u mnormouieHue (HOTOHOB MpH
IIEpPEX0/ie aToMa C OJHOTO YPOBHS DHEPrUM Ha ApPYrou. Buubl
cnekTpoB. CIIeKTp YpOBHEH SHEPruu aroMa BOIOpoa

7.2.3 BonHoBrIe CBOMCTBA  YaCTHII. Bomuer ne bpoiins.
KopnyckynspHo-BoTHOBOM Ayanu3M. Judpakuus sIeKTpOHOB Ha
KpUCTaJIax

7.2.4 CHOHTAaHHOE€ W BBIHYXKICHHOE U3JIy4YE€HHUE. YCTPOMCTBO U
HOpUHIUN paboTHI Ja3epa

7.2.5 TexHnueckue yYCTpOWCTBA: CIIEKTPaJIbHBIN aHaIu3
(criexkTpockoI), J1a3ep, KBAaHTOBBIN KOMIIBIOTED

7.2.6 [TpakTuueckue padotel. HabmroaeHue JIMHEHYaToro CriekTpa

7.3 ATOMHOE A1PO

7.3.1 Mertozbl HAOMIOAEHUS M PETUCTPALIMU IIEMEHTAPHBIX YaCTHIL

7.3.2 OtkpeiTie  pamumoakTuBHOCTH. OmnbiTel  Pesepdopma 1o
OIPE/CNICHUIO COCTaBa paJMOaKTUBHOIO u3inyuyeHus. CBoicTBa
anb(da-, 6era-, raMMa-u3i1yueHus. BiausiHue paanoakTHBHOCTH Ha
JKUBbIE OpraHU3MBI

7.3.3 OtkpelTue 1poTOHa M HeWTpoHa. HykiioHHas Moxens szapa
['eitzenOepra - MBanenko. 3apsia siapa. MaccoBoe 4uciio sipa.
N3otornsl

7.3.4 Anbda-pacnian. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-pacmal.
['amMMma-u3nydyenue. 3aKoH paJloaKTHBHOIO pacnaia

7.3.5 DHeprus CBSA3U HYKJIOHOB B sizipe. S nepHble cuibl. Jledekt Macchbl
a1pa

7.3.6 Snepusle peakuuu. [leneHue u CUHTE3 SEp

7.3.7 SAnepubiii peaxtop. Tepmosnepnbiii cunres. IlpoGnembl u
MEPCIEKTUBbl SIIEPHOW DHEPreTUKU. DKOJOTUYECKHE AaCIEKThI
AJIEPHOM DHEPrETUKU

7.3.8 OneMeHTapHbIe YaCTHUILBI. OtkpbiTHE MIO3UTPOHA.
OyHIaMEHTaIbHBIE B3aUMOACHCTBUS

7.3.9 TexHuueckue yCTpOMCTBa: J0O3UMETp, Kamepa BuibcoHa,
SJIepHBINA peakTop, aToMHast bomOa

7.3.10 [Tpaktuueckue pabotel. HccnenoBanue TpekoB YacTUIl (IO
TOTOBBIM (poTorpadusim)

8 SJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3BezgHoro ne6a. Co3Bes3nusi, sipkue 3Be3[bl, IMJIAHETHI, UX

BUINMOC IBUKCHHEC
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8.2 Conneynast cucrema. Ilmaners! 3emHON rpynnel. [lmaHeTs-
TUTaHTBl U WX CIYTHUKH, KapJIMKOBBIC IUIaHETHL. Maiblie Tena
ConHe4yHOl CUCTEMBI

8.3 Comnnrie, dporocdepa u armochepa. ComHeuHass aKTUBHOCTh

8.4 Uctounuk sneprun ConHIla U 3BE3]1

8.5 3Be3/bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb,
paauyc,  TeMmmeparypa, HX  B3auUMOCBs3b.  Jluarpamma
"CleKTpajdbHbIA KJAcC - CBETUMOCTBH'. 3Be31bl IVIaBHOMU

OCJIEOBATEILHOCTU. 3aBUCUMOCTE ''Macca - CBETUMOCTBE' IIA
3BE3]1 IIABHOU IOCIEN0BATEIBHOCTH

8.6 Buytpennee crpoenue 3Be3n. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOXKACHUU U 3BoMOIUMU CoNHIIA U 3BE3/. DTallbl KU3HU
3BE3]

8.7 Mneunsiii Ilyte - nHama I'amakrtuka. CnupaibHas CTpyKTypa

lManmakTuku, pacnpeneneHue 3Be3l, raza u nwuid. llonoxenue u
newkenne Comnma B [amaktuke. Ilnockas um cdepudeckas
HOJCUCTEMBI | allakTUKHU

8.8 Tunel raakTuk. PaguoranakTuku U KBasapsl. YepHbIEe ABIPHI B
Apax TaJaKTUK

8.9 Bcenennas.  Pacumpenue  Bceenennoit.  3akon  XaO6ma.
PaszOeranue ranaxtuk. Bo3pact m paauyc Bcenennoil, Teopus
Al

Bonbiioro B3peiBa. Mojaens "ropsuein Beenennoit". PenukToBoe
U3JIy4eHHUe

8.10 MacmrabHass ~ cTpykrypa  Bcenmennoit.  MeraranakTuka.
Hepemiennsie mpobaeMbl aCTPOHOMHUH

Jlns mpoBeeHrs eqMHOTro roCyAapCTBEHHOTO dK3aMeHa 1o ¢usuke (najnee - EI'D no ¢usuke)
UCTIONb3yeTcs NepedeHb (Koau(ukaTop) MmpoBepseMbIX TpeOOBaHUI K pe3ylbTaraM OCBOEHUS
OCHOBHOH 00pa3oBaTeNbHOW TPOrpaMMbl CPEIHET0 001ero o0pa3oBaHUS U DIIEMEHTOB

COZIepIKaHuSI.

[Tposepsiemble Ha EI'D mo ¢usuke TpeOoBaHHS K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMBbl CPEHEro 001ero 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30oBaTeIbHON MPOrPaMMBI CPEIHETO 00IIero 00pa3oBaHUs
TpeOOBaHUS

1 ChopMUpOBAaHHOCT YMEHUW  paclo3HaBaTh (DU3WYECKHE  SBICHUS
(mportiecchl) U OOBSCHATH KX HA OCHOBE M3YYEHHBIX 3aKOHOB

2 Brnagenne  ocHoBomojararomuMu  (QU3MYECKUMH  TIOHATUAMHU |
BEITMYMHAMU, XapaKTEPU3YIOMUMHU (PU3NUECKHUE MPOIECCHI

3 ChopMUpOBaHHOCTH YMEHUM MTPUMEHSTH 3aKOHBI KJIACCUUECKON MEXaHUKH,

MOJIEKYJISIpHOHN (PM3HUKU U TEPMOIUHAMUKH, JIEKTPOANHAMHUKH, KBAHTOBOU
bu3MKK Ui aHaJM3a U OOBSICHEHUS SBJIEHUN MUKPOMHpA, MaKpoMHpa U
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Meramupa, pasziauyarbh YCIOBHsS (IpaHHIbBI, 00JacTH) NPUMEHUMOCTHU
(U3UYECKUX 3aKOHOB, MMOHUMATh BCEOONTHI XapakTep (pyHIaMEeHTaIbHBIX
3aKOHOB )41 OrpaHUYCHHOCTD HUCIIOJIb30BaHUA YHYaCTHBIX 3aKOHOB,
aHAJIM3UPOBaTh (PU3MUYECKUE TPOLIECCHI, UCTIONB3YSI OCHOBHBIC ITOJIOKCHHUS,
3aKOHBI U 3aKOHOMEPHOCTH

CdopMHpPOBAaHHOCTh YMEHHSI pa3IndaTh yCIOBUS TPUMEHUMOCTH MOJIENei
(U3UYECKUX TEJ U MPOIIECCOB (SIBJICHUM )

ChopmMupoBaHHOCTh YMEHHSI peLIaTh pacyeTHHIC 33/1a4H C SIBHO 3a1aHHOMN U
HESIBHO 3a/IaHHOM (DU3MYECKO MOZAETbIO: HA OCHOBAaHMH aHAJIHM3a yCIOBUS
BbIOMpaTh (U3MYECKHE MOJENH, OTBEeyarole TpeOOBaHUAM 3aJauH,
OPUMEHSATH (HOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYAThI (PU3HUECKUX
TEOPHUI IPU HCIOJIB30BAaHUM MAaTEMaTHYECKHUX METOJOB pElIeHUs 3aad,
IIPOBOJUTH PAcUeThl HA OCHOBAaHUU MMEIOLIUXCS JaHHBIX, aHAIU3UPOBATh
pe3ynbTarbl U KOPPEKTUPOBATH METO/ABI PELIECHUs C YYETOM IOJyYEHHBIX
pe3yJIbTaToB

Pemate KkadyecTBeHHBIE 3a7a4yM, TpeOyrolIMe NPUMEHEHHUS 3HAHUN U3
Pa3HBIX pa3ZeNioB MIKOJIBHOTO Kypca (PU3HKH, a TAaK)KEe MHTETPAlluy 3HAHUI
U3 JIpyTUX [PEIMETOB €CTECTBEHHOHAyYHOTO IIMKJA: BBICTPAUBATh
JIOTUYECKYIO0 IIETOYKY pacCyXKJI€HUH C OMOpOM Ha H3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3NUYECKUE SBICHUS

BiiajeHne OCHOBHBIMU METOJAMU HAYYHOTO MMO3HAHUS, HCIIOIb3YEMbIMHU B
(1)I/I3I/IK€: IMPpOBOJAUTL IPAMBIC W KOCBCHHBLIC H3MCPCHHA (1)I/I3I/I‘~ICCKI/IX
BEJIMYMH, BBIOMpAs ONTHMAIbHBIA CIIOCOO W3MEPEHHs W HCIONb3Ys
U3BECTHBIE METOABI OLICHKH IOIPEIIHOCTEH M3MEPEHUM, IPOBOIUTH
UCCIICIOBAaHUE 3aBHCUMOCTEH (M3MUYCCKUX BEIMYHH C HCIOJIb30BAHUEM
MPAMBIX I/I3MepeHI/If/'I, OOBSICHATD IMOJIYYCHHBIC PE3YJIbTATbl, HCIIOJIb3Yys
(bu3MUECKHEe TEOPUH, 3aKOHBI M TOHSTHSA, U JIENaTh BBIBOIBI; COOMIONATH
npaBuiia 0€30MacHOrO TPyJda NpPU MPOBEACHUU HCCICIOBAHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa U y4eOHO-HCCIIE0BATEeIbCKOM JCSITEIBHOCTH C
WCITIOJIb30BaHUEM ITU(PPOBBIX U3MEPHUTEIBHBIX YCTPOICTB U TaO0OPATOPHOTO
o0opyaoBaHus

CdopMHpOBaHHOCT, YMEHHUI aHATM3UPOBATh M OICHMBATH IOCIEICTBUS
OBITOBOM W TIPOM3BOJCTBEHHOM NEATEIHHOCTH 4YEJIOBEKAa, CBA3aHHOM C
bu3MYECKUMH TPOIECCaMH, C TO3HIMA IKOJIOTHMYECKON Oe30MacHOCTH;
MPEACTABICHU O palMOHAJBLHOM TMPHUPOJOINOIB30BAHNN, a TaKXKe
pa3yMHOM HCIOJb30BAHUM JIOCTUKEHUN HAyKM W TEXHOJOTUM IS
JATBHEHIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBA

OBnaneHue pa3iaMuHbIMM  cnocobamu  paboTel ¢ HHpOpManuen
¢u3uyeckoro  comepkaHuss € HCIOJIb30BAaHUEM  COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHUM KPUTUYECKOTO aHan3a
U OLIEHKH JIOCTOBEPHOCTH MOJIydaeMoi HH(pOpMaIiu

10

CdopmupoBaHHOCTH yMEHUM MPUMEHSTD OCHOBOIIOJIATafoIIHNE
aCTpOHOMquCKI/Ie IIOHATHA, TeOpI/II/I " 3aKOHBI JIAd aHAJIN3a U O6’B$ICHGHI/I$I
(bU3NYECKUX MTPOLIECCOB, TPOUCXOSAIINX Ha 3BE3/aX, B 3BE€3/IHBIX CUCTEMAX,
B MEXTaJITaKTUUECKON cpefie; TBIKEHUS HEOSCHBIX T, YBOJIIOIUH 3BE3]T U
Bcenennoit
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[lepedens 311eMeHTOB coiepkaHus, mpoBepseMbix Ha EI'D no ¢pusnke

Kon Kon IIpoBepsieMBlii 2JIEMEHT COAEPIKAHUS
pasnena/ | snuemMeHTa
TEMBI
1 MEXAHUKA
1.1 KMHEMATHKA

1.1.1 Mexannueckoe  aBrkeHHe. OTHOCUTEIBLHOCTL  MEXAHUYECKOTO

nBrkennsa. Cucrema oTrcuera

|
'

1.1.2  |MarepuanpHas TOUKa.
Ee paguyc-BekTop:

F(e)=(x(1). () (1)), i

TpaeKTopusl,
nepeMeleHue: O

e

Tpag

AF =F(1,)-F(t,)=F—F =
=(Ax, Ay, Az) ’

MyTh.
CiioxeHue nepeMenieHum:

AP = AR, + AT

1.1.3 CkopocTh MaTepHalibHOM TOUKHU:

A¥ :

U=— zfz(u v u)
t x27y2¥z |,
At At—0
_Ax _ ' ' '
Ux_E = X, , aHAJIOTUYHO Uy:yt, L, =2z,
At—0

Croxenne ckopocteii: Uy =U, T U,

Brluncnenune nepeMemeHns W MYyTH MaTEpPHAIBHONW TOYKH IIPH

NpSMOJIMHEMHOM ~ JBIDKEHMM BAOJb OCH X 1O  Tpaduky
3aBucuMocTu Uy (t)
1.1.4 | Yckopenue MaTrepuaabHOU TOYKH:
. _AD .
G—E —Ut—(ax,ay,az)’
At—0
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_Av, oy )
t’ aZ

a, = AL = (Ux )t, ananornano @, = (Uy = (U )t :
At—0
1.1.5 PaBHOMEpHOE NIPSIMOJIMHENHOE ABUKCHUE:!
x(t) = x,+0,,t
v, (t)=uv,, = const
1.1.6 PaBHOyCKOpEHHOE MPSIMOJIMHEHHOE JBUKECHUE:!
2
at
x(1)=x, + Ut +—=
2
v, (1) =0, +a,t
a, =const
2 2 _
L, —U;, =2a, (xz _xl)
L tTL,
[Ipu MBMKESHUM B OJTHOM HAIIPABJICHUU TYTh S= T L
1.1.7 CBoOonHOE majieHne. YCKOpeHHue CBOOOIHOTO
najeHus. [[BmwxeHue tena, OpOIIEHHOTO MO
yriom @ x ropusonry:
x(1)=x, + 0yt =X, +v, cosa-t Vi 5
2 | 2 i i
Y(t) =y, +05,t + gy2 =y, +0, sma-t—%
Vo &
v, () =0,, =0, cosa
v, (1)=0v,, +g,t=v,sina— gt 0 x
g =0
g, =—g =const
1.1.8 KpuBonuneiinoe nBuwxkeHue. [[BHKeHHME MaTepHaIbHOM TOYKH TI0

OKpPY>KHOCTH.

VYrnoBas v nuHENHHas CKOpOCTh Touku: U = OR [Ipu paBHOMEpHOM

2

JIBUKCHUH TOYKH 10 OKpy)HOCTH (O = _T =2nv,
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2
LlenTpocTpeMUTENBHOE  yCKOpEHHE TO4KHM: d . =— =0 R.
R

[TonHoe yckopeHue MarepuaibHONW TOUKU

1.1.9 | Tsepnoe Teino. IloctynarenpHoe U BpaliaTeIbHOE IBUKEHUE TBEPIOTO
Tena
1.2 JMHAMUKA
1.2.1 Nuepunaneubie cucteMbl orcuera. IlepBbii  3akoH  Hprorona.
[Ipunuun orHocutenbHOCTH ["anunes
1.2.2 m
Macca tena. [InotHocTh BemecTra: P = ;
1.2.3 F’v _ F’v F’v
Cwuta. ITpuHLIMN cynepnosuunn cwit: L papponeiiers — 41 T4 1.
1.2.4 Bropoii 3akon Herotona: nis marepuanbaoi Touku B ICO
F=mad; Ap=FAt upu F = const
1.2.5 |Tperuii 3akoH HbroToHa Uil MarepuasbHbBIX __"'_._.—"'"_‘
TOYCK: Ez = '}721 Fiz F:
1.2.6  |3aKoH BCEMHUPHOTO TATOTEHHUS: CUJIbI IPUTSKEHUS MEXKAY TOUEUHBIMU
mm
— 1%
MaccaMy PaBHBI F=G 2
Cuna tsoxectu. LleHTp TsbkecTH Tena. 3aBUCUMOCTD CUJIbI TSDKECTH OT
BBICOTHI h HaJ1 MTOBEPXHOCTHIO IIAHETHI paanycoM Ro:
GMm
- 2
(R +h)
1.2.7 Cuna ynpyroctu. 3akoH I'yka: Fx = -kx
1.2.8 Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUS CKOJIBKCHUS: FTp =WV
Cuna TpeHus noKos: FTp SNV
Koa¢ppunment tpenus
1.2.9 F
Hasnenne: P =~
S
1.3 CTATUKA
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1.3.1

MOoOMEHT CHIBI OTHOCUTEIIFHO OCH BpalICHUA:

|M|=F1, e | - mmedo cwie  F

OTHOCHUTEJIBHO OCH, MPOXOJISIIEH Yepe3 TOUKY
O nepreHauKyIsIPHO PUCYHKY

F

1.3.2 |Leutrp macc Temna. LlenTp Macc cucreMbl MarepHalbHBIX TOYEK:
L mF+m;, .
Fam. = mo+m, .. B  omgHOopomHOM  moONE  TSKECTH
(g = ConSt) LIEHTP Macc TeJa COBMNAAET C €ro LIEHTPOM TSKECTH
133 M +M,+..=0
VYcnosus paHoBecus TBepaoro tena B UCO: | = =
P P E+F+..=0
1.3.4 3akoH ITackans
1.3.5 o . = +poh
JlaBneHue B KUIKOCTH, nokosmieiica B UCO: P = Py T PE:
1.3.6 n D
3akoH Apxumena: F Apx _Rgmem )
ecqu Te10 U KUIKOCTh MokosTcs B UCO, 10 Fapx = pgVasrecu
YcnoBue r1aBaHus Tell
1.4 3AKOHbBI COXPAHEHHM S B MEXAHUKE
1.4.1 NMiynbc MaTepuanbHOU TOYKH: p=mv
1.4.2 " . D=D +D. +
MITyJIbC cucTeMbl Ten: P = Py T Py T -
1.43  |3axoH W3MEHEHHUS U COXPAaHEHUS UMITyJIbCa:
B ICO Aﬁ = A(ﬁl + 1_52 + ) - EBHeMHAt + F;BHemHAt +... 5
B NCO Aﬁ:A(ﬁl"'I_jz"'-"):O,
cCJin EBHeLLlH + F;BHGLLIH .= O
PeakTuBHOE ABMKEHUE
144 PaGora cuibl Ha MamoM NepeMeIeHUH: ﬁ
A:‘F‘-|A7|-cosa=ﬂ-Ax i
Ar X
1.4.5 MOITHOCTb CHJIBI:

€CJIM 3a BpEMsd At pa60Ta CHUJIBI UBMCHACTCA
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Ha AA , TO MOIIIHOCTDH CHUJIbI

o
AA
P=— =F-v-cosa .
At At—0 v
2 2
1.4.6 ) mo p
Kunernueckas sHeprusi MaTepuaaIbHON TOUKHU: Em ==
2 2m
3aKOH M3MEHEHHS KMHETUYECKOW PHEPrUuM CUCTEMbl MATEPUATBHBIX
touex: B UICO AE,, = A, +A, +...
1.4.7 [ToreHumanbHas SHEPTUsL:
A1 TOTEHIHUAJIbHBIX CHUJL Al2 =E lnoteny E 2roten —AE THOTEHI -
[ToTrenumanbHas dHEPrus MaTepUaJIbHONW TOYKH B OJHOPOIHOM IIOJIE
TOKECTU: Enoresy = mgh.
[ToTeHmanpHas SHEPTUS yIPyro a1ehopMHUPOBAHHOTO TeJa:
kx?
TIOTCHI] = 2
1.4.8  |3aKoH W3MEHEHHUS U COXPAaHEHUS] MEXaHUUECKOM dHepruu:
EMex = EKI/IH + EHOTeHu,
B UCO AE’Mex = ABcex HETIOTEHII. CHIT »
B 1ICO AE’Mex = O , €CIIN Ascex HEMNOTEHI. CUIl — 0
1.5 MEXAHWYECKHWE KOJIEBAHUA U BOJIHBI
1.5.1 lNapmonnyeckue konebaHus MaTepruaabHON TOUKH. AMIUIUTYAA U (ha3a

kosreOannii. Kunemarmnueckoe onucanue:

x(t)=Asin(or+¢,),

o, (1)=x,

' 2 2
a, (t) = (Ux)t =— x(t) = a,+0 x=0 e x - cMemenue u3
TTOJIOKCHHST PAaBHOBECHSI.
JlnHamMuyeckoe onucaHue:
2
may = -kx, e kK = m®~ . Do 3HA4UT, 9yTO Fx = -kX.

DHEpPreTUYeCKoe OMUCaHWe (3aKOH COXpPAaHEHUS MEXaHU4eCKOU
SHEpPrumn):
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mo’ k* mvl, kA
+ = = = const
2 2 2 2

CBsi3p aMITUTYIBl KOJ€OAHUN CMEIICHHUS MaTepHalIbHON TOYKHU C
aMIUTUTY/IaMH KOJI€OaHHM ee CKOPOCTH U YCKOPEHUS:

_ .2
Unax _(DA: Ay = O A

1.5.2 2n 1
[lepuon u yactora KonebaHuii: T=—=—.
® A%
[leproa Manbix cBOOOJHBIX KOJeOaHUI MaTeMaTHYecKOro MasiTHUKA!
[
T=2m |[—
g
[Tepuon CBOOOTHBIX KoJieOaHui MPYKUHHOTO
m
mastauka: 1 = 270, [—
1.5.3 Brinyxnennsie kosebanus. Pesonanc. Pe3onancHas kpuBas
1.5.4 |Ilonepeunble U MpoaOJbHBIE BOJHBL. CKOPOCTH PacIpOCTPAHEHUS U
1y
IUIAHA BOJIHBL: A=ul =—
v
Hutepdepennus u qudpakius BOJIH
1.5.5 3ByK. CKOpOCTb 3ByKa
2 MOJIEKVIJISIPHAA ®U3MKA. TEPMOAMHAMUKA
2.1 MOJIEKVJIAPHASA ©OU3UKA
2.1.1 Mogenu cTpoeHusl Tra3oB, JKUIAKOCTEH U TBepAblx Ten. Ilycts
TEPMOJMHAMUYECKAsT CHCTeMa (TeN0) COCTOMT M3 N OJIMHAKOBBIX
N m
Mostekyi. Toraa KoqH4ecTBo BermecTsa ¥ — N -,
A M
e Na - 9icio ABOraapo, m - Macca cuctemsi (Tena), M - momspras
Macca BelllecTBa
2.1.2 TeroBoe IBUKEHHUE ATOMOB U MOJIEKYJT BEIIECTBA
2.1.3 B3anMoneiicTBre yacTHII BENIECTBA
2.1.4 | duddy3usa. bpoyHoBckoe 1BUKEHHE
2.1.5 Monens naeansaoro raza 8 MKT
2.1.6 CBs3p MEXIy [aBJICHHUEM U CPEIHEW KHUHETHYECKOM DHEprueu

NOCTYIATCIIbHOTO TCIIJIOBOTO IABWIKCHUSA MOJICKYJI MJACAJILHOI'O rasa
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(ocHoBHOE ypaBHeHne MKT):

1 - 2 m01)2 2 — 3
p= gmom) = En . ) = gn * € oer » TII€ Mo - Macca OHON
N
MoJekysbl, 11 = ? - KOHLICHTpaLUs MOJIEKYJI
2.1.7 AbcomotHas Temrieparypa: T=1t°+ 273 K
2.1.8 CBs3p TemImepaTypbl raza €O CpEIHEH KHUHETHYECKON SHeprueu
IIOCTYNATEIbHOTO TEIJIOBOTO JIBUKEHUS €70 MOJIEKYJ:
2
— ([ my 3
— 0 —
gHOCT - =_—kT
2 2
2.1.9 | VYpaBuenue p = nkT
2.1.10 |Mopuenb uaeanbHOro ra3a B TEpMOJUHAMUKE:
YpaBuenue MeHneneesa — Kianevipona
BeIpaxxenue 111 BHyTpEHHEN SHEPTUU
VYpaBuenne MengeneeBa - Kianeiipona (mpumeHumbie (HoOpMBbI
3aIKCH):
m RT
pV="RT=vRT=NkT p=P—
u u
Breipaxkenue misg BHYTPEHHEH SHEPIMM OJHOATOMHOIO HJEaJIbHOTO
raza (mpuMeHnMbIe (OPMBI 3aMHUCH):
3 3m 3
U=—VvRT =— NkT———RT ve, I =—pV
2 2 2 2
2.1.11 |3akoHn [lansToHa AJis JaBIEHUS CMECH Pa3pEKEHHBIX ra30B:
p=pitp2t..
2.1.12 | M3ompouecchl B pa3peKeHHOM Ia3e ¢ NOCTOSSHHBIM YHCIIOM MOJIEKYJT

N (C MNOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA v )I

nzotepma (T = const): pV = const,

P _
uzoxopa (V = const): T const |

14
n306apa (p = const): T = const
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I'paduueckoe mpencraBneHue wuzomnpoueccoB Ha pV-, pI- u VTI-
Jrarpammax.

OObeIMHEHHBIN Ia30BbIA 3aK0H:

ﬂ = const
T

JJIs1 ITIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA v

2.1.13 |HacellieHHbIe W HEHACHIIEHHBIE Mapbl. KauecTBeHHasi 3aBUCUMOCTD
IJIOTHOCTA M JIABJICHUSI HACBIIEHHOTO Tapa OT TEeMIepaTyphl, HX
HE3aBUCHUMOCTh OT 00heMa HACBIIIIEHHOTO Tapa

2.1.14 | BnaxnHocTb BO3ayXa.

OTHOCHUTEIbHAS
. pnapa (T) _ pnapa (T)
BnaxkHoctb: ¢ = T~ T
p HACBIII. TTapa ( ) pHacmm. rapa ( )

2.1.15 |W3meHeHue arperaTHbIX COCTOSHMM BEIIECTBA: MCIAPEHUE U
KOHJIEHCAIUs, KUIIEHHE KUIKOCTH

2.1.16 |M3meHeHMe arperaTHbIX COCTOSHMH BEILECTBA: IUIABIICHUE U
KPUCTAJLTU3ALIMS

2.1.17 |IIpeobpazoBanue sHEpPruu B (Pa30BbIX IMEepexonax

2.2 TEPMOJIMHAMUKA

2.2.1 TemnoBoe paBHOBECUE U TEMIIEpPATypa

2.2.2  |BHyTpeHH:s dHEPIrUs

223 Temnonepenaua kak crnoco0 W3MEHEHUs BHYTPEHHEH »Heprum 0e3
coBepieHust paboTel. KOHBEKIIMSA, TEMIIONMPOBOIHOCTD, HU3TyUYCHHE

224 KonngecTBo TEIIOTHI.

VienpHas TEII0EMKOCTh BELECTBA C: Q =cmAT

2.2.5 VYnenpHas TerioTa napoodpazoBanus L: Q = Lm.
ViieNnbHas TEIIOTa TIABIeHus. A : Q = him .
VnenbHas TemioTa cropanus Torumaa q: Q = qm

2.2.6 DnemeHTapHas paboTa B TEpMOJUHAMHUKE: A= pAV . Beruncienue
paboTsl o rpaduKy mporecca Ha p V-auarpamMme

2.2.77  |llepBblil 3aKOH TEPMOIUHAMUKH:

le = AUIZ +A12 = (Uz _U1)+A12.
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Anna6ara:

Q12 =0= Alz :Ul _Uz :_AUlz

2.2.8

Bropoii 3akon TepmonnHamMuki. HeoOpaTumeble mporeccol

229

[Tpunnune! gerctBus TernoBbix MmamuH. KIT/:

n= Azaumm — QHal‘p _|onn —1— |onn
QHarp QHaI‘p QHaIp

2.2.10

Maxkcumanbnoe 3nauenue KIIJI. Hukn Kapuo:
T;Iarp _T;(on . 1 _ ]—;(OH

T T

HAarp Harp

max n = T]KapHO =

2.2.11

Vpasuenue temioBoro 6amanca: Q1 + Q2+ Qs +...=0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.1

DneKkTpu3alus Tel U ee MPOsIBICHUS. DIEeKTpUdYecKuil 3aps. J{Ba Buia
3apsa. DJIEMEHTApPHBIN 3JEKTPUUYCCKUM 3apsi. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia

Bsaumogeiictue 3apsanos. Toueunsle 3apsasl. 3akoH Kynona:
B OJTHOPOJTHOM BEIIIECTBE C IUIICKTPUICCKON MPOHUIIAEMOCTHIO €

poplollel U ol
er 4nee, 1

OnexTpuyeckoe nose. Ero neiicTBre Ha aeKTprUUecKue 3apsiibl

3.14

—

HaHpSI)KeHHOCTI) SJICKTPUYCCKOIO ITOJIA: E= .
qnp06HLII7I

q
ITone ToyeyHnoro 3apsaa: E =k -,
r

-

omHopoanoe none: £ = const .

KapTI/IHLI JIMHUN HAIMIPAKECHHOCTH 3THUX rojei

IloTeHIMAIBbHOCTH QJICKTPOCTATHUYCCKOTO ITOJIA.

Pa3HOCTh IOTEHLIMAJIOB U HaIps’KCHUEC!

4, ZQ((P1 _(Pz):_qA(P:qU.
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[ToTreHumanpHas SHEPTUs 3apsiia B dJEKTPOCTATUUECKOM I10JIE:
W=q0.
A=—-AW

W

HOTGHHI/IEL]'I OJICKTPOCTATUYCCKOI'O ITOJIA: (P =

CBsi3p HaNpsSHKEHHOCTU TMOJSl U PAa3sHOCTH MOTEHUHUAJOB JUIA
OJTHOPOJHOTO AMekTpoctatudeckoro moist: U = Ed

[IpuHIMI Cyneprno3uINK ANEKTPUUECKUX TOJEH:

E=E+E +.. 0=0,+0,+..

IIpoBOOHMKM B DIEKTPOCTATUYECKOM IIOJE. YCIIOBHE paBHOBECHUs

T
3apsI0B. BHYTPHM INPOBOAHUKA [ — (), BHYTPU U HA IOBEPXHOCTH

nposoanuka ¢ = const

JudnekTpuku B JIEKTPOCTAaTHYECKOM moje. Judnexkrpudeckas
IIPOHHUIIAEMOCTD BEIIECTBA ©

q

Konpgencarop. D1eKTpoeMKOCTh KOHACHCATOpa: C= E .
HINY
DIEeKTPOEMKOCTh IJIOCKOTO KOH/IeH caTopa: C= = SCO

d

3.1.10

Hapanneanoe COCAMHCHUEC KOHACHCATOPOB:
g=qt+tq+t..,.Ui=U=.., Chapan =C1 + C2 + ...

IlocnenoBarenbHOE COEAUHEHHE KOHACHCATOPOB:

111

U=U+U+.,qu=q=.., __+F+"'

oCy 1 2

3.1.11

qU cu* ¢’
2 2 2C

3HeprI/I${ 3apsAKCHHOTO KOHZICHCATOPA: WC =

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

_Aq

Cua Toka: I= . IMocToguuwiit Tok: I = const
At At—0

Jlnst moctostHHOTO TOKA = It

322

YcnoBus CYHICCTBOBAHUA SJICKTPUICCKOTI'O TOKA.
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Hanpsoxenne U u OJIC E

3.23

U

3akon Oma Jij1sl y4acTKa LeTH: I=—

324

BHCKTpI/I‘IeCKOC COIIPOTHUBJICHUC. 3aBHCUMOCTH COIIPOTHUBJICHUA
OJHOPOAHOI0 HNPOBOAHMKA OT C€ro JJIWHBI W CCUCHUA. VinenbHOE

[

S

COIIPOTHBJICHHUE BEIIECTBA. R=p

325

CTOPOHHHUX CHUJT

q

Ucrounuku Toka. IJIC uctoununka Toka: E=

BHYTpeHHee COIIPOTHUBJICHUC NCTOYHHUKA TOKA

3.2.6

3akoH OMa Juid MONHOM (3aMKHYTOW) 3JIEKTPUYECKON E_r
E !
R+r

uenu: E = IR + Ir, orkyna I =

3.2.7

Hapanneanoe COCAUMHCHUC ITPOBOAHUKOB!

111
I:Il+Iz+...,U1=U2=,,,’&——_+E+...'

apasul 1
HOCJ’I@I{OB&TGJ’ILHOG COCAMHCHUC ITPOBOAHHUKOB!

U=U+U+..,i=h=.., Ruiocn=Ri +Ra+ ...

3.2.8

Pabota anexrpuueckoro Toka: A = [Ut.

3akon JIxoyns - Jlenna: Q = I°Rt.

>
Ha pesucrope R: O = 4 =I’Rt=[Ut = ?t

3.29

AA

At At—0

=IU

MouiHoCTh QJICKTPUYICCKOI'O TOKA: P

TemoBas MOIIIHOCTb, Bbl/IETIsIEMast Ha pesucrope:

2
P=]2R:U—=IU,
R

— CT. CHJI —
MoImHOCTh UCTOYHHWKA TOKA! PE - =EJ
At—0

3.2.10

CBoOOIHBIE HOCHUTENU DJIEKTPUUYECKUX 3apsJoB B IPOBOJIHUKAX.
MexaHu3Mbl NPOBOJUMOCTH TBEPIABIX METAIOB, PAacTBOPOB U
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paCHHaBOB 3JI€KTpOJII/ITOB . Ira30B. HOJIYHpOB OIHUKH.
[TomynpoBOIHUKOBBIN THOL

33 MATHUTHOE I1OJIE

3.3.1 MexaHudeckoe B3auMoIeiicTBIE MarHuToB. MarauTHoe nose. Bextop
MarHUTHOM MHAYKOUH. [IpUHOMI — Cynmeprno3uiuyd  MarHUTHBIX
noneii: B=B,+B, +...
JIMHUM WHAYKIMM MarHuTHoro mnoissd. KapTuHa JIUHUN HHIYyKIUU
MarHMTHOIO I0JI1 IOJIOCOBOTO U IOAKOBOOOPA3HOIO IOCTOSIHHBIX
MarHuToB

332 OnbiT Opctena. MarHuTHoe Moje MPOBOAHHMKAa ¢ TOKOM. KapTuHa
JUHUN UHAYKIIMM MAarHATHOTO TMOJS JUTMHHOTO MPSIMOTO MPOBOJIHUKA
Y 3aMKHYTOTO KOJIbI[€BOTO ITPOBOJIHUKA, KATYIIKH C TOKOM

333 Cuinia AMriepa, ee HalpaBJIEHUE U BEJIMYUHA!
F, = IBl sino e 0 . YTOJI MEK/Iy HalpaBlICHUEM ITPOBOIHUKA
u BektopoM B

334 — :
Cuna JlopeHuia, ee HanmpaBJIeHUE U BEITUYMHA: F Top — |q |UB sina,
rie & - yrom mexny BexTopamm U u B. JlBuxcHue 3apsoKeHHOM
YaCTUILIBI B OJTHOPOJAHOM MAarHUTHOM TOJIE

3.4 DJIEKTPOMAT'HUTHAA MHAYKIUA

34.1 [ToTrok BekTOpa MarHUTHOM UHIYKIUU:
®=BS5=BScosa

3.4.2 |SBnenue sanekrpoMarHuTHON MHAYKUMHU. DC MHAYKINUN

343 3aKOH 2JIEKTPOMarHuTHON MHAYKITMU Dapases:

AD \
E=-— =-0
At At—0

3.4.4 | OAC uHayKUMHU B IPSIMOM NPOBOAHUKE \}f 1”.
JUIMHOM 1, TBUXKYIIIEMCS CO CKOPOCTBIO Y / \%
(o17) / ;

B OJJTHOPOAHOM MarHUTHOM Tosie B: /

|Ei| = Blvcos . rne O _ yron ety Bektopom B 1 Hopmansio 71

K IJIOCKOCTH, B KoTopoii 1eskar Bektopsl [ u U ;ecniu [ L B u
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ljJ_E,TO |Ei|:BlU

345 [IpaBuso Jlenna
3.4.6 [0))
NHAYKTUBHOCTB: L= 7 , i @ =1L1.
Al :
Camounaykuus. I/IC caMOMHIYKITUH: Esi =-L I =—LI '
! At—0
3.4.7 LI>
DHeprus MArHATHOTO HOMs KaTYIIKK ¢ TokoM: W, = ——
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHNM A U BOJIHBI
3.5.1 KoneGarenbublii KOHTYp. CBOOOIHBIE AIIEKTPOMAarHUTHBIC
KoJie0aHMs B U€aIbHOM K0JIeOaTeIbHOM KOHTYpE: ¢
I
q (l‘) =, Sn ((ot + (po)
1(t)=q, = 0q,,, cos(ot+¢,) =1, cos(wt+¢,)
2n 1
®opmyna Tomcona: I =27\ LC ,otkyna O =+ = 70—
CBsi3p aMIUIUTY/BI 3apsiia KOHJEHCATopa C aMIUIUTY/I0M CHJIbl TOKa
Ipu CBOOOJHBIX JJIEKTPOMATHUTHBIX KOJNEOAHUAX B HJCAIBHOM
max
Kone6GaTenbHOM KOHTYPe: max — —
3.5.2  |3aKkoH COXpaHEHUs SHEPTUU B UJICATLHOM KOJIeOaTeIbHOM KOHTYpeE:
2 2 2 2
CU* LI _CU LI _
2 2 2 2 '
3.53 BoinyKIeHHBIE 3JIEKTPOMarHuTHhIE Kojiebanus. PezonaHc
3.54 Ilepemennsiit  Tok. Ilpom3BonacTBo, mepenaya U moTpediIeHHE
EKTPUYECKON SHEPTUH
355 CBolicTBa MEKTPOMarHUTHBIX BOJIH. B3anMHas opreHTanus BEKTOpPOB
B JIEKTPOMAarHUTHON BOJIHE B BaKyyMe: E1lBle¢
3.5.6 [IIkxana 3nMeKTPOMarHuTHBIX BOJH. [IprMeHEeHHe 371eKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
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3.6.1

[IpssMonuHEHOE pacIpOCTPAaHEHUE CBETa B OJHOPOAHOU Cpene.
Toueunblii ucrounuk. JIyu cBeta

3.6.2

3axons! orpacerns ceera. O =P
alp

S

3.6.3

[TocTpoenne n300pakeHUH B IIIIOCKOM 3epKaje

3.6.4

3aKOHBI IIPEJIOMJICHUS CBETA.

Tpenomenne cpera: /48N 00=11, SInfl
AGCOIIOTHBIH TT0KA3aTelb NPEeTOMICHHS:

OTHOCHTENbHBIH MoKa3aTens npenowtenus: Tom = —

Xon fayyeil B mpusMe.

CooTHOIIIEHHE YacTOT M COOTHOIICHHE JUIMH BOJIH TPU TEPEXOJe
MOHOXPOMAaTHYECKOTO CBeTa uepe3 TIpaHuIly pas3aena JBYX
ONTHYECKUX CPE/I;:

Vi =V,, mh, =n,A,

3.6.5

[TonHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHbli  yron MOJHOTO BHYTPEHHETo  My<H,
OTPaKEHUS:

. 1 n
sino, =——=—*=
n n,

OTH

3.6.6

Coluparoniue u pacceuBaromue JUH3bI. ToHKas jauH3a. DOKyCcHOE

1

F

PACCTOAHUC U ONITUYCCKAs CUJIa TOHKOM JIMH3HL; D =

3.6.7

dopmyra TOHKOU JINH3BIL: d

1,11 H
d f F-

VBenmueHune, 1aBaeMoe JTHH30M:

:ﬁzm W
H d

D<0:>F:i<(
D

B ciydae paccenBaroniei JIMH3bL:
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Y

=—="—<I
H d

3.6.8

Xopa Jy4a, MPOUIECAIIETO JIMH3Y IO/ MPOU3BOJIBHBIM YIJIOM K €€
IMIaBHOM onTudeckoil ocu. IlocTpoeHue H300paKEHHH TOYKH H
OTpe3Ka TPsSMON B COOMpAIONIMX M PACCEHBAIONIMX JHUH3aX M HX
cUCTeMax

3.6.9

QDOToannapaT KaK ONTHYECKHI HpI/I60p. I'ma3 xak onrudeckas cucTemMa

3.6.10

HNurtepdepennius cBera. KorepeHTHbIE  HMCTOYHUKH.  YCIIOBHUS
HAOMIONICHUST MaKCUMYMOB M MHHHMYMOB B HWHTEp(EpEHIIMOHHON
KapTHHE OT JBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB:

MaKCUMYMBI - A= 27’”5 ,m=0,+/-1,+-2,+-3, ...,

A
MUHUMYMBI - A= (2m +1)§ ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpakmus cBera. JudpakinonHas penieTka. YCIoBUe HAOIIOICHS
IJTABHBIX MaKCHMYMOB npu HOPMAaJIbHOM naJICHUH

MOHOXPOMATHYECKOTO CBETa C JUIMHOW BOJIHBI A ma peIIeTKy ¢
niepuosiom d:

dsingQ, =mh m=0,+-1,+/-2,+-3, ..

3.6.12

Jucnepcus csera

KBAHTOBAS ®13UKA

4.1

KOPITY CKYJISIPHO-BOJIHOBOM IYAJIN3M

4.1.1

I'mnoresa M. IInanka o kBantax. @opmyna Ilnanka: E=hv

hc
®otoHsl. Dueprus orona: £ = hv = 7 =pc.

WNmnynbe potona: P = — =

c ¢ M\

®dororddext. OnbiTel A.I. CroneroBa. 3akoHbl hoTodhdekTa

4.1.4

VYpaBuenue DiiHrenHa i Gororddexra:

E(bOTOHa = ABmxoz{a + Exm max,

h hc
e E = hV = _C ABLIXO):[a = hVKp - }\,_

¢doTona 7\' P
Kp
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E =—"% =eU

> KHHmax 2 3an

Z[aBJ'IeHI/Ie CB€Ta. I[aBJ'IeHI/Ie CB€Ta Ha IIOJTHOCTBIO OTpa’KarolIyro
MOBCPXHOCTDb U HA IMOJTHOCTBHIO IMOMIOIIAIOIY 0 ITOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaﬂ MOACJIb aTOMa

422

[Toctynatsl bopa. M3nyyenue u nomomnieHue (GOTOHOB IIPU MEPEXoe
aToMa C OJHOTO YPOBHS SHEPTUHU Ha JAPYTOM:

hv =£

mn

-|E, -]

mn

423

JInHenyarbie CIEKTPHI.

CriekTp ypoBHEH SHEpPruu aromMa BoIopoia:

—13,6 3B
E, =— 3 .n-l23.

43

OU3NKA ATOMHOI'O AJ1PA

4.3.1

Hyxnonnass monens simpa leizenbepra - MBanenko. 3apsia smpa.
MaccoBoe uucno sijpa. M3orornsl

432

PagMoaKkTHBHOCTS.

Anbda-pacna: ?X —>?_;‘ Y + gHe.

bera-pacnan.

DIEKTPOHHKIH B-pacnan . ?X —>/2+1 Y + ?13 +v,.
[To3UTPOHHBII B-pacman . ?X —)Q_l Y + glé +V,.

lNamma-u3nyuenne

433

t
3aKOH paJiMOAaKTUBHOIO pacnana: N ( t) =N, -2 T,

HYCTL m - Macca pPaaArnOaKTUBHOI'O BCIICCTBA.
t

Torna m(;) = m, QT

434

ﬁﬂepHLIe pCakuunu. I[eHeHI/Ie H CUHTC3 AJCP
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4. OFBEM YYEBHOI'O ITIPEJMETA 1 BUJIbl YYEEHOU PABOThI

Buj yueOHoi1 padoThI

0O0BeM B yacax

O0bem yueOHOro npeamera 271
B TOM YHCJIE:
OcHOBHOE CcoJIep>KaHHeE: 168
— Ypok 110
— JlabopatopHble 3aHATHSA 36
— IlpakTnueckue 3aHATHS 22
[TpodeccnonanbHO-OpUEHTUPOBAHHOE COZIEpKaHKE (Co/Iep:KaHne 8
MPUKJIAHBIX MOIYJIEH):
- ¥Ypok 2
— JlaGopaTopHble 3aHATUS 2
— IlpakTnueckue 3aHATHS 4
Kouncynpranuu (1o MHIUBUIYaTbHOMY HPOEKTY) 20
KoHncynbramuu (mepes s5K3aMeHOM) 2
CamocTosTenbHas paboTa (Bcero) 63
- B TOM YHCJIE€ BBINOJHEHNE WHINBUTYAIBHOTO MPOCKTA 39
[TyOnuyHas 3amuTa MHIUBUIYaIbHOTO TPOEKTa 6
IIpomeskyTouHnas arrectanus B ¢popme IK3aMeHa 4
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1. TEMATHYECKOE INIAHUPOBAHUE YUYEBHOI'O IPEJIMETA ®U3UKA (YTJYBJIEHHBIA YPOBEHD)

Ne
n/n

HaumeHnoBaHue
pa3fiesioB 1 TeM
y4eOHOro
npeaMeTa

O0bem
4acoB

Conep:xxaHue y4eOHOTro MaTepuaa U (POpMbI OPTraHU3ALHNH JeATeILHOCTH

o0yuarommxcsi

OcHoOBHBIE BHUABI 1€ATCJIBbHOCTH 06yqa10umxc51

Paznea 1. Hayunblii MeToJ MO3HAHMS NPHPOABI

1.1

dusnka U METObI
HAay4YHOI'O ITIO3HAHUA

2

Ypok

1.

Omuka - (yHIaMeHTanbHas Hayka o mpupoae. Haydwneni meton
MO3HAaHMS W  METOABl HWCCICHOBaHMSA  (PU3NYECKUX  SIBICHUIL.
OKCHEpUMEHT U TEOpHs B IpoIiecce MO3HaHuA npupoasl. Habmronenne
U 3KcriepuMeHT B ¢usnke. CriocoObl n3MepeHus: GU3MYECKUX BEIUIHH
(ananoroBsie U HUQPOBLIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE
JIATYMKOBBIE cHcTeMbl). [lorpemHocTH M3MepeHHid (H3HMYecKuX
BenuynH  (aOCONMIOTHasE ¥ OTHOCHTEJbHAs). MoJaeIupoBaHUe
(u3MuecKuX SIBICHUI U MPoleccoB (MaTepuaIbHas TOUKa, aOCOIMIOTHO
TBEPAOE TEJIO, UACATbHAS XKUIKOCTh, UACAIBHBIN a3, TOUSUHBIH 3apsin).
I'mnote3a. @u3n4ecKHi 3aKOH, TPaHUIBI €ro IPUMEHHMOCTH.
@uznueckast Teopus. Pomb m mecto ¢usukum B popmMHpoBaHHU
COBPEMECHHON HAyYHOH KapTHHBI MHpPa, B MPAKTHYECKOH NEATEILHOCTH
JIIOJIEN.

OKcnepuMeHT, 1abopaTopHble PaboThl, IPaKTUKYM. V3MepeHue CHiIbl
TOKa MW HAIPpsOKCHUA B LHCNOU IMOCTOAHHOI'O TOKa IIpU IMOMONIIU
AHAJIOTOBBIX W LU(POBBIX U3MEPHUTENBHBIX MPUOOPOB. 3HAKOMCTBO C
mudposoii  naboparopueit mo  ¢usuke. Ilpumepsl u3MepeHus
q)H3I/I‘IeCKI/IX BCJIMYMH IIPU MOMOIIU KOMIIBIOTCPHBIX JATYUKOB.

Yyactue B JAHCKyCCHH O pONH  (QHU3MYECKOH TeopHu

B

(OpMHUpPOBAHNH TIPEACTABICHUA O (UINUECKOW KapTHHE MHUDA,
MecTe (QU3MYecKold KapTHHBI MUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MpEACTaBICHUM O mpupozae. I3yudeHue
MOHATUHN «THIOTE3a», «PU3MIECKUI 3aKOHY, «(DU3UUECKast TEOPHSD).
PaccmoTrpeHue TpaHWI] NPUMEHMMOCTH (DU3NYECKUX 3aKOHOB.
CpaBHeHHe u3MepeHH (U3UUECKHX BEJIIMYUH TP  HOMOIIN
aHAJIOTOBBIX M IM(POBBIX M3MEPUTEIBHBIX MPHUOOPOB, HAMIPUMED,
IPY U3MEPSHUH CHIIBI TOKAa M HANpsDKCHUS B LEMH HNOCTOSHHOTO
TOKa IPU TNOMOINM AHAJIOTOBBIX M LU(PPOBBIX H3MEPUTEIBHBIX
npr6opoB. OcBoeHHE CIOCOOOB OLICHKH ITOTPEITHOCTENH H3MEPEHUH.
OcBoeHHE OCHOBHBIX IIPHEMOB paboThI ¢ H(pPOBOH abopaTopueit
1o (u3MKe, HAIpUMeEp, MPU U3MEPEHHUH (H3NYSCKUX BEIUYUH MPU

MNOMOIIU KOMITBIOTCPHBIX NJATYHUKOB

Pa3zgea 2. MexaHnuka.

2.1

Kunematnka

2/2

Mexannueckoe  aBHXKEHHE. OTHOCHTENBHOCTh  MEXaHHYECKOIO
nekennst. CucteMa OTCUETa.

[Ipsmas u oOpaTHas 3a1a4n MexaHUKHU. Paanyc-BeKTOp MaTepruaabHOM
TOUKH, €ro MPOeKIUH Ha OCH CHUCTEMBI KOOpAMHAT. Tpaekropus.
[lepemenienne, CKOPOCTH (CPEAHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTh)
YCKOPEHHME MaTepHalbHOM TOUKM, MX MNPOEKIUU HAa OCU CHCTEMBI
koopauHaT. CroXeHue NepeMeleHUH U CIIOKEHHE CKOPOCTEeH.
PaBHOMEpHOE M PpPaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBHIKEHUE.
3aBHCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTepHaIbHOI
TOYKH OT BpeMeHH M X rpadukn. CobogHOE mageHue. YCKOpeHne
cBoOOHOTO TajneHus. JIBrkeHwe Tena, OpOIIEHHOTO IMOJ YTIIOM K
TOPU30HTY. 3aBHCHMOCTh KOOPAMHAT, CKOPOCTH W yCKOPEHHUS
MaTepHaIbHONH TOYKHM OT BpeMeHH M ux rpaduxu. KpuBommHeiHoe

IIpoBeieHuEe KOCBEHHBIX U3MEPEHUI MTHOBEHHOU CKOPOCTU U
YCKOpPEHHMs TeJa, B TOM YHCJIe YCKOPEHUsI CBOOOIHOTO TaJeHus,

MPOBE/ICHUE UCCIICOBAHMUS 3aBUCUMOCTEI MEKy (DU3NUECKUMU
BeJIMYMHAMU (IIyTH OT BPEMEHH [IPH PABHOYCKOPEHHOM JIBUKEHHH,
Mepro/ia 0OpaleHusi KOHHYECKOr0 MasiTHUKA OT €ro MapamMeTpoB)
1 OTBITOB IO MPOBEPKE MPEATIOKEHHOM THITIOTE3bI IIPU H3YICHUU
PaBHOYCKOPEHHOTO IPSMOJIMHEWHOTO ABIXKCHHS, IBHKCHUS Tela,
6p0]lIeHHOFO TOPHU30HTAJIbHO, ABUKECHUA TEJIA 110 OKPYKHOCTH C
MTOCTOSTHHOM MO MOJYJTIO CKOPOCThI0. OnpeeneHue abCOMOTHRIX U
OTHOCHTEIIBHBIX TTOTPEIIHOCTEH M3MEPEeHUH (HU3NIECKUX BETUYNH.

OrneHka rpaHul] IorpenHocTei. M3yuenue Mojienn CUCTEMbI
0TCuéTa, CpaBHEHUE IIyTel, TPACKTOPHIl, CKOPOCTEHN IBUKEHUS
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JBIDKEHUE. J[BIKEHHUE MaTepHaIbHOM TOUKU MO OKPYKHOCTH. YTIIOBast
W JMHelHas  ckopocTtb. Ilepmox u  dactora  oOpamieHus.
LentpocrpemurensHoe (HOpMaIbHOE), KacaTelnbHOE (TaHTeHIUAIBLHOE)
U TOJIHOE YCKOPEHUE MaTepUabHON TOUKH.

TexHHUecKkue yCTpoicTBa U TEXHOJIOTHUECKUE MPOLECChl: CIUAOMETP,
JBIDKCHUE CHAPSIZIOB, IIEMHBIE, IIECTEPEHYATHIC U PEMEHHBIE TIEpeIadH,
CKOpPOCTHBIE JIN(THI.

HemoHcTpanuu.

Mogenp  cucTeMbl  OTCYETa, WILIIOCTPANU  KHHEMaTHYECKHX
XapaKTepUCTUK IBIKEHUS. CrocoObl HCCIENOBAaHHSA BIDKCHHIL.
WnmrocTpanust mpefeapHOro Imepexoja U HM3MEpeHHe MIHOBEHHOH
ckopoctu.  [IpeoOpa3zoBaHme  JABWXKEHMH C  HCIIOJb30BaHHEM
MexaHu3MoB. [lafeHue Te B BO3AyXe U B pa3pe’KCHHOM IIPOCTPAHCTBE.
HaGumonenue nByKeHUs Tea, OPOIIEHHOTO MOJ| YIJIOM K TOPU30HTY U
TOpH30HTaNbHO. HampaBneHue CKOPOCTM TpH  JABWXKEHHUH IO
okpyxxHoctH. IIpeoOpa3zoBaHue YITIOBOH CKOPOCTH B PEAyKTOpE.
CpaBHeHUE MyTeH, TPACKTOPUM, CKOPOCTEH IBMKEHHS OAHOIO U TOTO
K€ TeJla B Pa3HBIX CHCTEMax OTcUeTa

OJIHOTO U TOTO %€ TeJa B pa3HbIX CUCTEMax oTcuéTra. AHanu3
Pa3HBIX CIIOCOOOB MCCIIEIOBAHUS ABHKEHHH.

PaccmoTpenue npeaensHOro nepexojia U u3MepeHne MrHOBEHHO
ckopocTy. MozenupoBanue mpeoOpa3oBaHus ABHKEHHH C
UCTIONB30BaHUEM MEXaHU3MOB, H3yUeHUE

peoOpa30BaHMs YTIIOBOH CKOPOCTH B PEAYKTODE.

AHanu3 HanpaBIeHUS] CKOPOCTH IPH ABMKECHUH MO OKPY>KHOCTH.
Pemenne pacuéTHbIX 3a7a4 ¢ SIBHO 3alaHHOM U HESBHO 3aaHHOMN
(U3UIECKOI MOIENBIO C

HCTIONIb30BAaHHEM OCHOBHBIX 3aKOHOB 1 (DOPMYJT KHHEMATHKH.
Pemenne ka4ecTBEHHBIX 33/1a4, TPEOYIOMINX IPUMEHEHUs 3HAHUN
[0 KUHEMAaTHUKe.

OOBsACHEeHHE YCTPOICTBA U MPUHIUIA ASHCTBUS CIIUAOMETPA,
LEMHBIX, MIeCTepEHYAThIX U PEMEHHBIX Iepeay, CKOPOCTHBIX
mudTOB.

OO0BscHeHHE IBWXKEHUS CHapsAA0B. OnpeseneHue yciaoBuit
MPUMEHUMOCTH MOJIeNiel (PM3MUIECKHX TET U MPOIIECCOB (SIBICHUN):
MaTepuaabHas TOUKa, pABHOYCKOPEHHOE JABMKEHHE, CBOOOJHOE
naJIcHue.

BermonHeHne y4eOHBIX 3aJaHUI Ha aHAJIU3 MEXaHNIECKUX
MPOLIECCOB (SBJICHUI) C NCTIOJIF30BAHIEM OCHOBHBIX MOJIOXKEHHH U
3aKOHOB KHHEMAaTHKH: OTHOCHTEIHHOCTh MEXaHHIECKOTO
JIBIDKEHUS, (POPMYJIbI KHHEMATHKU PABHOYCKOPEHHOTO JBHIKCHUS,
npeobpa3oBanust ["anmuies 1151 CKOPOCTH M IEPEMEIIICHUS.
Hcnons3oBanue [T-TexHoMOTHIA K paboTe ¢ TOTONHUTETEHBIMU
MCTOYHHMKaMH MH(OPMALINY 110 TEME, UX KPUTHUECKUI aHaIHU3 U
OIIeHKa JOCTOBEPHOCTH.

JlabopaTopHbIe 3aHATHS

3.

W3yueHne HEpaBHOMEPHOTO JABWKCHHMS C IENIBIO  OIpEae/ICHHS
MIHOBEHHOH CKOpOCTH. M3MepeHue yCKOpeHUs IpU NPSMOJIMHEHHOM
PaBHOYCKOPEHHOM  JABIDKEHMHM  II0  HAKJIOHHOM  IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH TIPH PaBHOYCKOPEHHOM
IBIDKEHUH.  V3MepeHHe  yCKOpeHHS  CBOOOJHOTO  MAaAEHUs
(pexoMeHJ0BaHO HCIONb30BaHue U(PpoBoit 1aboparopun). Mzyuenne
JBIDKCHUS TeJa, OpOLIEHHOro ropu3oHTalnbHO. [IpoBepka rumoress! o
IpAMOM MPONOPLUOHATBHOMN 3aBUCUMOCTH MEX]y JATbHOCTBIO MOJIETa
U HauyalbHOM CKOpOCTBIO Tena. M3ydeHue [BMXKEHUS Tela MO
OKPY>KHOCTH C OCTOSHHON MO0 MOJYJIO CKOPOCTBIO.

HccnenoBanue 3aBHCHMOCTH IiepHojia OOpamieHus: KOHHYECKOTO
MasiTHHKA OT €T0 MapaMeTpOB.

2.2

JnuHamuka.

2/4/2

Ypox
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Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHsI CKOJIbXKEHUS U CUJIa TPEHUS
nokost. Koapuument tpenus. Cruna CONpOTHUBIEHUS NPH JIBHKCHUU
Telna B OKMJIKOCTM MM Tas3e, €€ 3aBUCUMOCTh OT CKOpPOCTU
OTHOCUTENIbHOTO ABMKeHus. [lapnenue. ['mapocraTuueckoe AaBicHUE.
Cuna Apxumena.

TexHuyeckue  yCTpoHCTBA U TEXHOJOTMYECKHE
MOAIIHITHUKH, IBIDKCHHE UCKYCCTBEHHBIX CITyTHHKOB.
HemoHcTpanuu.

CpaBHEHHE CHJI TPEHUS MTOKOSI, KAUEHHS ¥ CKOJIBKCHHS.

MPOLIECCHI:

[IpoBeneHue KOCBEHHBIX U3MEPEHUI paBHOACHCTBYIOLIECH CUIT U
KO3 PHIIUEHTA TPEHHSI CKOJIbKCHHUS, MPOBEJCHUE HCCIICIOBAHUS
3aBHCUMOCTEH (DPU3NIECKUX BEIMUYUH (CHII YIIPYTOCTH,
BO3HHUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasIie, OT UX
Je(opMaIru) U OMBITOB MO MPOBEPKE MPEJIOKCHHOM FHITOTE3bI
TIpY U3yYCHHUH JBIKCHHUA OpYyCKa IO HAKIIOHHOH IIOCKOCTH,
JIBIDKEHUS CHCTEMBI CBSI3aHHBIX T, Je(OpMaIlii TEl.
Omnpenenerne abCOMOTHBIX U OTHOCHTEIBHBIX TOTPEITHOCTEH
U3MepeHuil pU3NIecKIX BETUIHH.

OreHka rpaHuI norpemuocteit. ViccegoBanme ABIKCHUS
CUCTEMBI TeJl, CBS3aHHBIX HUTBIO, IEPEKUHYTON uepe3 JETKUii
OJIOK, JIBMDKEHUSI OpyCKa 10 HAKJIOHHOMW TUIOCKOCTH

C TIepeMEHHBIM K03((HHUIICHTOM TPEHHUSI, ABIKCHHS IPy3a Ha BaTy
¢ TpenueM. HabmrogeHre qBUKEHMSI Te B MHEPIIUAIBHBIX U
HEWHEPIHAJIbHBIX CUCTEMaX OTCUéTa, HapuMep, KadeHHsl IBYyX
UWIMHIPOB WM MAPOB Pa3HOM MACChl C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHTEIIHO HEMHEPIHATBHON CHCTEMBI OTCUETA.

Wzydenne neHTpoOCKHBIX MeXaHu3MOB. CpaBHEHUE CHIT TPEHUS
TTOKOs1, KaUueHUsI U CKOJIbKeHUs. PeleHne pacuéTHbIX 3a1a4 C SBHO
3aJJaHHOM W HESABHO 3aJaHHOH (PH3MUECKON MOJIEIBIO C
HCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (DOPMYJI KHHEMATHKH H
TUHAMUKHA. PeneHne KaueCTBEHHBIX 3a/1a9, TPEOYIOMHX
MIPUMEHEHUS 3HAHUN IO KHHEMAaTHKE U JUHAMUKE.

OO0bsicCHEHHEe yCTPOMCTBA U TIPUHIIUTIA IEWCTBUS MOAITUITHHKOB.
OO0bsICHEHHE JBUKEHHS HCKYCCTBEHHBIX CITyTHHUKOB.
OrnpenesneHue yCIOBUH IPUMEHUMOCTH MOIeTiel (PU3NIECKUX Te
U TIPOLIECCOB (SIBJICHUH): MHEpLIMAIbHAs CUCTEMa OTCUETA,
MaTepHuaibHas TOYKa, aOCOIOTHO ynpyrast [eGopMaIiusi.
BrrmonHeHe yueOHBIX 3a/IaHUI HA aHATH3 MEXaHUIEeCKHAX
TIPOIIECCOB (SBJICHUI) C HCIIONB30BaHUEM OCHOBHBIX ITOJIOKESHUH U
3aKOHOB AMHAMUKH: TpH 3aKoHa HeI0TOHA, MpHHIUT
OTHOCHTEIILHOCTH ['anmuires, 3aKOH BCEMHPHOTO TATOTeHHs. Paborta
B TPYIIaxX IpH 00CYKICHHH BOIIPOCOB MEXKIIPEIMETHOTO
XapakTepa (HampuMmep, 1o Teme «J[BrmkeHue B mpupoze»)

IIpakTueckue 3aHATUS

5.

HpOBepI/ITL TUTIOTE3bI O HE3aBUCUMOCTU BPEMEHU JIBUIKCHUS 6pyCKa 1o
HaKJOHHOH IJIOCKOCTH Ha 3a1aHHOC paCCTOAHUEC OT €T0 MACCHI.

JlaGopatopHble 3aHATHS

6.

W3mepenne paBHOACHCTBYIOMIEH CHIT IPH ABMKEHHUHU OpycKa 1o
HaKJIOHHOH MiockocTu. MccnenqoBanue 3aBUCUMOCTH CUIT YIPYTOCTH,
BO3HUKAIOIUX B IIPYKUHE ¥ PE3NHOBOM 00paslie, OT UX e opMaryu.
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W3ydeHue qBUXKEHUS] CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON
yepes sierkuii 0110k. Mizamepenune koadduireHTa TpeHus o BeJIMUUHE
yrioBoro koaddunuenra 3aBucumoctu FTP(N).

HccnenoBanue nBXeHHs OpycKa IO HAKJIOHHOW IIIOCKOCTH C
MepeMEHHBIM KO (QHUIIMEHTOM TPEHHS.

W3ydeHune qBUKEHUS Ipy3a Ha Bally C TPEHHEM.

2.3 | Craruka TBEpAOTO 2 Ypok
rena. 8. AbcomotHo TBepmoe Teno. IloctymarenmpHoe W BpamatenbHoe | IIpoBeneHue MccnenoBaHUs yCIOBUIT paBHOBECHS TBEPIIOTO Tela,

JBIDKEHHE TBEpAOro Tena. MOMEHT CHJIBI OTHOCHTENBHO OCH | MMEIOILIET0 OCh BpallleHUs; KOHCTPYUPOBaHHUE KPOHILITEHHOB U

BpameHus. Ilnedo cunel. CrnoxkeHue Cuil, NPUIOXKEHHBIX K TBEPAOMY | pacuéT cuJl yNpyrocTH; H3yueHHe YyCTOMIMBOCTH TBEPAOTO Tena,

temy. LleHTp TsbkecTn Tema. YCIOBHSL paBHOBECHSI TBEPAOTO Teld. | MMEIOIIETO IUIOMIAAb OTOPHL. PereHne pacuéTHBIX 331249 ¢ IBHO

YcroifunBoe, HeyCTOHUNBOE, OE3pa3NNIHOE PaBHOBECHE. 3aJaHHOI M HESBHO 3aJaHHON (PU3NIECKOW MOAEINBIO C

TexHn4ecKkue ycTpoHCTBa M TEXHOIOTHUECKHE TIPOLIECCHl: KPOHIITEHH, | MCHOIBb30BAHUEM OCHOBHBIX 3aKOHOB M ()OPMYJI CTATHKH.

CTPOUTENBHBIN KpaH, peIIeTYaThIC KOHCTPYKIINH. PemeHne ka4ecTBEHHBIX 33144, TPEOYIOMNX IPHUMEHEHUS 3HAHUN

JeMoHCTpanum. IO CTaTHKE.

VYcnoBust paBHoBecusl. Bunbl paBHOBecHS. OOBsCHEHHE YCTPOCTBA U MIPUHIUIIOB ISHCTBHUSA KPOHIITEITHA,
CTPOUTENBHOTO KpaHa, peméT4aThIX KOHCTpYKIUi. OmnpeneneHue
YCIIOBUI MPUMEHUMOCTH MOJieiel (PU3MYECKUX Tell: aOCOIOTHO
TBEPAOE TEIIO.
BrimonHenne yueOHBIX 3a1aHUM Ha aHAIU3 MEXaHUYECKUX
MIPOLIECCOB (SIBJIEHU) C UCTIOIB30BAHUEM OCHOBHBIX MOJIOKEHHUH U
3aKOHOB CTaTUKHU: YCJIOBHUS paBHOBECHUS TBEPAOTO Tena

JlabopaTopHbIe 3aHATHS
9. UccnenoBanue ycioBHil paBHOBECHSI TBEPAOTO Tella, UMEIOIIETO OCh

BpaICHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacdeT CHJI YIPYTOCTH.

W3y4yenue ycTORYMBOCTU TBEPIOTO TEJIa, UMEIOLIETO IUIOIIA/Ib OOPBL.

2.4 | 3akoHbI coxpaHeHus |2/2/4 | Ypoxk
B MCXaHHKC. 10. M1ty IbC MAaTEPUAIIBHOM TOUKH, CUCTEMBI MATEpHAIIbHBIX TOUueK. [enTp | [IpoBe/ieHre KOCBEHHBIX M3MEPEHMUI UMITYJIbCa TENa,

Macc CHCTEMbl MaTepHaJIbHbIX ToueK. Teopema O ABMKEHUHU LEHTpa
Macc. VIMImynbe CHITbI 1 I3BMEHEHHE UMITYJIbca Tejla. 3aKOH COXpaHeHHS
uMIyJbca. PeaktuBHoe nBUKeHHE. MOMEHT UMIyJibca MaTepUaIbHOMN
toukd. [lpencraBieHue O COXpaHEHMM MOMEHTa UMITyJbca B
LHCHTPAJIBHBIX TMOJIIX. PaboTa CHIBI HAa MajloM H Ha KOHEYHOM
nepemerneHnn.  [paduueckoe  TpeACTaBICHUE  PaOOTBI  CHIIBL
MomHocTts cuibl. KuHeTnueckass sHeprusi MaTepHaJbHOM TOYKH.
Teopema 00 U3MEHCHHN KHHETUIECKOM SHEPTUU MAaTEPUATEHOM TOYKH.
IToTeHuuanbHple U HENOTEHIMANIbHBIE CHIIbL. [loTeHIIMalIbHAsE SHEPTUSL.
[MoTeHnmanpHast 3HEPrUst YNOPYro AeOPMHPOBAHHOH MPYKUHBI.
TlorenuuanbHast SHEpPrus Tejia B OAHOPOAHOM IPaBUTALMOHHOM MOJIE.

KI/IHCTI/I‘-ICCKOf/'I nu HOTeHHHaHBHOﬁ 3HepFI/II/I TCJ1a, MOIITHOCTH CHIJIBI,
HpOBeI[eHI/Ie OIIBITOB I10 npOBepKe npez[nonceHHoﬁ TUIIOTEC3bI HpI/I
I/ISy‘IeHI/II/I paBHOyCKOpeHHOFO HpﬂMOJ’IHHeﬁHOFO JBHMXXCHUA U
B3anMoieiicTBus Tel. OnpeneneHue abCOMOTHRIX U
OTHOCHTEIILHBIX MTOTPEITHOCTEH U3MEPEHUH (U3NICCKUX BEIMYUH.
Orenka rpanu norperraoctei. [IpoBeeHne SKcrepuMeHTa o
CPaBHEHUIO H3MEHEHHSI IMITYJIbCa TeJla C UMITYJIbCOM CHUIBL,
HU3MEHCHHUS IOTCHIIHATBHON YHEPTHHU TPYKUHBI ¢ PA0OTOH CHITBI
TPEHUSI.

HccnenoBanue COXpaHEHUS UMITYJIbCA TIPH YIIPYTOM
BSaHMOHCﬁCTBHH, COXpaHeHI/Iﬂ 3Hepr1/m HpI/I CBO60}1HOM IMaICHUU.
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IToTeHuManpHast YHEPTUS TeJa B TPABUTALIMOHHOM I10JI€ OJJHOPOJHOTO
mapa (BHyTpU U BHe I1apa). Bropasi kocMudeckasi CKOpoCTh. TpeTbs
KOCMHYecKass CKOpoCTh. CBsi3b pabOThl HEMOTCHIMANBHBIX CHII C
M3MEHEHHEM MEXaHUYEeCKOM SHEPTUU CUCTEMBI TeJI. 3aKOH COXPaHEeHUS
MEXaHUYECKON »JHEpruu. YOpyrue W HEynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHyiuin U1l UA€aIbHON )KUIKOCTH KaK CIEACTBHE 3aKOHA
COXpaHEHHS MEXaHUUECKON SHEPTUH.

TexHu4YecKue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JBUKECHHE
pakeT, BOJOMET, KOTIep, MPYKUHHBIA MHCTOJIET, THPOCKOIN, (PUTypHOE
KaTaHUE Ha KOHbKaX.

JeMoHcTpanuu.

3aKkoH CcOXpaHEHMsI UMITylibca. PeakTuBHOE ABMkeHue. M3MmepeHue
MOIITHOCTH cUIbl. VI3MeHeHHe SHepTUu Tejla P COBEPIIEHUH paboThI.
B3anMHble npeBpallleHUs KMHETHYECKOW M MOTEHUUaJbHOM 3HEpPruil
MIpY JEHCTBUU Ha TEJIO CHIIBI TSHKECTH U CHIIBI yripyroctu. CoxpaHeHue
SHEPIHU IPU CBOOOIHOM MACHUU.

OnpenencHue padOTHI CHIIBI TPEHUS MIPU ABMKCHHUHU TeJa M0
HaKJIOHHOM IJIOCKOCTH.

HaOnromenue u 00bSICHEHHE PEAKTUBHOTO JBHIKCHHS.

Pemienne pacu€THbIX 3a/1a4 ¢ IBHO 3a/IaHHOM U HESABHO 3aJaHHOU
(U3UYECKOI MOJICNIBIO C HCIIOJb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyTT MEXaHUKH.

Pemrenne xauecTBEHHBIX 3a/1a4, TPEOYIOMNX IPUMEHECHHS 3HAHUNA
10 MEXAHUKE.

OO0BsCHeHNE TPUHIIAIIOB JEHCTBUS BOJOMETA, KOTIEPa,
MPY>KHHHOTO THCTOJIeTa, TUpocKomna. OObICHEHHE ABIKCHHS
pakeT, GUrypHOro KaTaHus Ha KOHbKaX. ONpeeieHue yCIoBHIA
MPUMEHUMOCTH MoJielieii (PU3HYECKIX Te U MPOIEeCCOB (SBJICHUI):
a0COJIFOTHO YIpyroe 1 abCONIOTHO HEYNPYTroe CTOJIKHOBEHHSI.
Brimonnenue yueOHbIX 3aJaHUI Ha aHAIN3 MEXaHUYECKHX
MIPOLIECCOB (SIBIEHUH) C UCTIONB30BAHUEM 3aKOHOB COXPAHEHUS B
MEXaHHKE: 3aKOHBI COXPAaHEHUSI UMITYJIbCA U MEXaHUYECKOM
SHEPTUH, CBA3b PAOOTHI CHIIBI ¢ U3MECHEHUEM MEXaHUIECKOM
SHEPTHH Tea.

Hcnonp3oBanne [T-TexHOMOTHIA TIPH pabOTE C TOTIONTHATSIEHBIMU
HUCTOYHHKAMHU HH()OPMAIMH TI0 TeMe, NX KPUTHICCKUH aHAIIN3 U
OIICHKA JIOCTOBEPHOCTH.

[IpakTrueckue 3aHATHUL

11.

CpaBHeHI/IC HN3MCHCHUSA UMITYJIbCA TCJIa C UMITYJIbCOM CHUIJIBI.

12.

CpaBHeHnE U3MEHEHNUS OTECHIIMAIbHONW YHEPTHH MPYKUHBI ¢ paboTol
CHJIBI TPEHHUSL.

JlabopaTopHbIe 3aHATHS

13.

M3mepenue umnysbca Teaa no TOpMO3HOMY ITyTH.

W3MmepeHne CHITBI TATH, CKOPOCTH MOJCITH 3JICKTPOMOOWIIS 1 MOIITHOCTH
cunbl Taru. MccnenoBaHue COXpaHEHHs] HMITyJbca TMPU YIPYTOM
B3auMojieiicTBuu. l3MmepeHre KUHETHYECKOM DSHEpruM Teja 1o
TopMoO3HOMY TyTH. Onpenenenue paboThl CHIIbI TPEHHUSI IIPU JIBUKCHUN
TeJja Mo HAaKJIOHHOM IJIOCKOCTH.

Paszpnen 3. Moaekyasipaas ¢pusuka u

TEPMOIUHAMUKA

3.1

OCHOBBEI
MOJIEKYJISIPHO-
KWHETHYECKOM
TEOpUU

4/2/2

Ypox

14.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIsipHO-KnHeTHdeckoil Teopun (MKT),
ux ombITHOe obOocHoBaHMe. Jluddysus. bpoyHOBckoe aBHKEHHE.
XapakTep ABI)KEHUS M B3aMMOJEHCTBUS 4acTHIl BemecTBa. Monenn
CTPOEHHMS T'a30B, JKUJIKOCTEH M TBEPABIX TeNl M OOBSCHEHHE CBOMCTB

[IpoBenenue n3mMepeHuit mapamMeTpoB rasa, MpoBeAcHUE
HCCIIeTOBAaHUH 3aBUCUMOCTEN (PU3NIECKUX BEITMYUH U OIBITOB I10
IPOBEPKE NPEINIOKEHHOM FUIOTE3b! IPU U3YUEHUH YCTaHOBIICHUS
TEIUIOBOIO PaBHOBECHUS M U30IPOLIECCOB B ra3ax.

Omnpenenenne abCOMIOTHBIX U OTHOCUTEIBHBIX MTOIPEITHOCTEH
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BEIIeCTBA HAa OCHOBE JITHX Mojenedl. Macca U pa3Mmepbl MOJEKYIH
(aromoB). Kommmuectso Bemectsa. [locTosiHHas ABoraapo.
TexHHUecKkue yCTpoicTBa U TEXHOJIOTUUECKUE MPOLECChl: TEPMOMETP,
Gapomerp, MoJlydYeHUEe HAHOMATEPHAIOB.

JeMoHcTpanuu.

Mogenn [BWKEHHS YacTHI[ BemlecTBa. Mojenb OpOyHOBCKOTO
JOBIDKCHUS. BHIEOPONMK C 3ammuChl0  PEabHOTO OpPOYHOBCKOTO
mewkeHus. Judoysms sxkumakocreit. Illkama temmeparyp Llemscwus.
Mogens nAeaqbHOTO Ta3a B MOJEKYJIAPHO-KMHETHYECKOH TEOpHU:
YaCTHUILBI ra3a JABWXKYTCS XaOTHYECKH M HE B3aMMOJIEHCTBYIOT APYT C
JPYyTOM.

TexHHUecKkue yCTpoicTBa U TEXHOJIOTUUECKUE MPOLECChl: TEPMOMETP,
6apoMeTp, MoJIydYeHHEe HAHOMATEPHUAOB.

JemoHcTpanyu.

Mounens oneita llltepna. ITpurskeHue MOIEKyJI.

15.

YpaBaenue MenzaeneeBa-Knametipona. AOCONIOTHas TeMmImeparypa
(mkanma temmeparyp KenpBmna). 3akon Jlanprona. M3omporecchl B
U/IealIbHOM T'a3e C MOCTOSIHHBIM KOJIMYECTBOM BemecTsa. I'paduaeckoe
MPE/ICTABICHUE N30IIPOIIECCOB: N30TEpPMa, H30X0pa, n300apa.
TexHHUYeCKUE yCTPOMCTBA U TEXHOIOIMYECKHUE IIPOLIECCHI: TEPMOMETD,
6apoMeTtp, MoTydYeHHe HaHOMaTePHAaJIoB.

JemoHcTpanuu.

Mogenn KpucTalIMueckux pemietok. HaOmroneHne u uccnenoBaHue
U30IIPOLIECCOB.

CBs3p MEXIy [aBICHHEM U CpegHed KHHETHYecKoil »Heprueil
MOCTYNATENbHOIO TEIUIOBOTO JBIKEHHUSI MOJEKYJI HJEallbHOrO rasa
(oCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-KUHETHYECKOH  TEOpHH
UJI€aTBHOrO rasa). Cps3b abcomroTHON TeMIepaTypbl
TEPMOJANHAMHUYECKON CHCTEMBI CO CpEeIHEW KMHETHYECKOH SHepruen
MOCTYNATENbHOTIO TEMJIOBOrO JBHKEHHS €€ YaCTHIL.

TexHuYecKue yCTpoiCTBAa U TEXHOJIOIMYECKHUE IIPOLIECCHI: TEPMOMETD,
GapoMeTp, oTydYeHHe HAaHOMAaTEePHAJIOB.

JeMoHcTpanuu.

Mogenu KpHcTalIMuecKux pemeTok. HabmromeHue M mccienoBaHue
M30IIPOLIECCOB.

n3MepeHunit pusnueckux BennuyrH. OeHKa rpaHMIl IOTrPEIIHOCTEH.
OKcnepuMeHTaNbHast IPOBEPKa YPaBHEHUSI COCTOSIHUSI U/I€AIIBHOTO
ra3a. Mzyuenue moaeneil: IBUKEHUS YaCTUI] BEILIECTBA,
OpoyHOBCKOTro ABHXKeHHs, onbITa llITepHa, KpucTaITHYECKHUX
PELIETOK.

Pemrenue pacuéTHbIX 3aa4 ¢ BHO 33JaHHON U HESBHO
3aJaHHON (PN3UIECKOIT MOMIEIBIO C UCTIONF30BaHIEM OCHOBHBIX
3aKOHOB U (hopMyI MosteKyIsipHOH (u3uku. Pemenue
Ka4eCTBEHHBIX 3a/1a4, TPeOYIOIUX IPUMEHEHUsI 3HAaHHUH 110
MOJIEKYJISIpHOH (DU3HKE.

OO0BsCHEHNE YCTPOICTBA U MIPHUHITAIIA ISHCTBHUSI TEPMOMETPA,
6apomerpa. OOBsICHEHHE MTOJTyYESHUS] HAHOMATEPHAJIOB.
OmnpeneneHre yCIOBUI IPAMEHIMOCTH MOJIeNei (pH3HYeCcKIX Tel
1 TIPOLIECCOB (SIBIICHMUIA): MOAETICH Ta3a, )KUAKOCTH U TBEPHOTO
(KpHuCTaJITMYECKOT0) TeJa, UAealIbHOTO Ta3a.

BrimonHeHe yueOHBIX 3a/1aHUI HA aHAIHU3 TEIUIOBBIX MPOIIECCOB
(ABJICHMIA) C MCIIOIB30BaHHUEM OCHOBHBIX MmosioskeHnid MKT n
3aKOHOB MOJICKYJISIPHON (DPU3UKHU: CBSI3b NABJICHUS HICATFHOTO Ta3a
CO cpeqHel KWHETHIEeCKOH SHepTrHell TeIUIOBOTO ABIKEHUS U
KOHIICHTPAIHEH €r0 MOJICKYJI, CBSI3b TEMIIEPATyPHI BEIIECTBA CO
cpeqHel KWHEeTHIECKOH SHEpTHel TeII0BOTO JBIKEHHS €ro
4acTull, CBA3b JaBJICHHUA UACAJIBHOI'O ra3a C KOHHeHTpaHHeﬁ
MOJIEKYJI U €r0 TEMIIEpaTypoil, ypaBHeHUe MeHnneneeBa—
Knaneiipona

HpaKTI/I‘ICCKI/IC 3aHATHA

16.

WzyueHne n3oTepMUUecKoro npouecca (peKOMEHI0BaHO
WCTIOJIb30BaHue ITUPPOBOI TabopaTopun).

N3ydeHune n30X0pHOTO MpoIiecca.

N3ydenue n3obapHOTo mporecca.
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JlaGopaTopHbIe 3aHATHS

17. HccnenoBanue mporecca yCTaHOBJIEHHS TEIUIOBOIO paBHOBECUS NIPU
TEIUTOOOMEHE MEXTy TOpsTIeH M XOJIOAHOM BOIOM.
IIpoBepka ypaBHEHHS COCTOSHUS.
3.2 | TepmoauHaMHUKa. 4/2 Ypok
Temonrkie MammHEL 18. Tepmomuramudeckas (T[I) cuctema. 3ajgaHue BHENTHHX YCIOBHH i | V3MepeHune yaenpHOM TeITOEMKOCTH PAa3HBIX BEIIECTB, UX

TepPMOAMHAMUYECKON cHCTeMbl. BHEIIHNEe U BHyTpeHHUE MapaMeTphl.
[TapaMeTpbl TepMOIMHAMHUYECKOW CHUCTEMBI KaK CpEIHUE 3HAYEHUs
BEJIMYHH, ONKCHIBAIOLINX €€ COCTOSHUE HA MUKPOCKOIINYECKOM YPOBHE.
HyneBoe Hauano TepmoauHaMuku. CaMONpOH3BOJIbHASL peslaKCaIs
TEePMOANHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.
TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLECCHL:
XOJNONWIBHHK, KOHIULIMOHEp, JAW3ENBHBIA ¥  KapOIOpaTOpHBINA
JBHUTATENM, TapoBas TypOWHa, MOJIy4YEeHHE CBEPXHU3KUX TEMIIEPaTyp,
YTHWIN3aUMg "TEIUIOBBIX" OTXOAOB C HCIHOJb30BAHUEM TEIUIOBOTO
Hacoca, YTWIM3anus OMOOPraHMYECKOTO TOIUIMBA IS BBIPAOOTKH
"TerI0BOM" U 3JIEKTPOIHEPTUH.

JemoncTpanuu.

V3MeHeHne TeMmepaTypbl IpH aguabaTHYEeCKOM pPAaCIIMPEHHH.
Bo3zaymuoe orauBo. CpaBHEHHE YAETIBHBIX TEINIOEMKOCTEH BEIECTB.
Crioco0bl H3MEHEHHs BHYTpPEHHEI sHeprun

Monens uIeaJbHOTO ra3a B TEPMOAMHAMHKE - CHCTEMa YpaBHEHHIl:
ypaBHeHHe MenneneeBa-Kianeiipona u BeIpaXxeHHE Ui BHyTPEHHEH

OHEPIruu. Vcnopus MNPUMEHHUMOCTHU JTOHU MOACIN: HHU3Kas
KOHICHTpAausA 4YacTHl, BBICOKHC TEMICPATYPHI. BBIpa)KeHI/IC JJIA
BHYTp SeHHel OHEprun OJTHOATOMHOTI'O nacaJabHOIO rasa.

KBasucraTnueckue U HecTaTHIECKHE MPOIIECCHL. DIIeMEeHTapHas paboTta
B TepMOJHHaMUKe. Berancienue paboTel mmo rpaduKy mporecca Ha pV-
muarpamme. Temmorepenada Kak CIIOco0 HM3MEHEHHsS BHYTpPCHHEH
SHEPTUU TEPMOIMHAMHUYCCKOW CHUCTEMbI 0O€3 COBEpINCHHs pPabOTHI.
KonBeknus, TemionpoBOAHOCTh, W3MydeHHe. KoIN4ecTBO TEIIOTHI.
TeroeMKoCTh Tena. Y enbHas U MOJIIpHAs TEIUIOEMKOCTH BEIIeCTBA.
YpaBuenue Maiiepa. YenbHas TemjioTa cropaHus TomiuBa. Pacuer
KOJIMYECTBA TEIUIOTHI NpH Teruronepenade. [lonstue o6 agmabaTHOM

nporiecce.
TexHUYeCKHEe  YCTPOWCTBA U TEXHOJOTHYECKHE  MPOIECCHI:
XOJOMUIBHUAK, KOHIUIIMOHED, JU3ENIbHBI M  KapOHOpaTOpHBIM

JIBUTATEIN, TIApoBas TYpPOWHA, IMOydYeHHE CBEPXHU3KHX TEMIIEPaTyp,
yTHWIN3alUKsg "TeIUIOBbIX" OTXOJOB C HCIOJb30BAaHUEM TEIUIOBOTO
Hacoca, YTWIM3alUs OHOOPTaHUYECKOTO TOIUIMBA MJIsI BBIPAOOTKHU
""TernoBoi" U 3AEKTPOIHEPTUU.

CpaBHEHHE, TPOBEJICHUE UCCIIEI0BAHNIN 3aBUCUMOCTEH
(hU3UYECKUX BEJIMYHUH U OIBITOB IO MPOBEPKE MPEITIOKCHHOMN
THITOTE36I TP H3YYEHUH MPOIECCOB TEIUIOOOMEHA M aiadaTHOTO
nporiecca. OnpesencHe abCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPEINIHOCTEH M3MepeHui pu3nueckux BennduH. OIeHKa TPaHHUI]
norpemHoctei. Mzyuenrue B3auMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U TEMIIEPATYPbl KUIIEHUS
JKUJIKocTel. M3yueHne TeroBbIX JBUTaTeNel C NCTI0Jb30BaHUEM
KOMIIBIOTEPHBIX MOJEIIEH.

HccrenoBanne pa3HBIX CIIOCOOOB U3MEHEHUS BHY TPEHHEH
sHepruu. Penienue pacu€THbIX 3aa4 ¢ BHO 3aIaHHOW U HESBHO
3aJJaHHOM (PU3UIECCKOIT MOICITBIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (JOPMYI MOJICKYILSIPHON
(GU3UKN ¥ TEPMOTHHAMHUKH.

Pemenune kauecTBEHHBIX 33724, TPEOYIOMIUX PUMEHEHUS 3HAHUI
0 MOJICKYJISIPHOW (PU3UKE ¥ TEPMOJANHAMUKE.

OOBsICHEHNE YCTPOWCTBA M IPUHIIHITA JSHCTBIS XOJIOIMIHHAKA,
KOHJIUITOHEpa, TU3EJIBHOTO U KapOIOpaTOPHOTO JIBUTATEINEH,
NapoBOH TypOUHBI.

OOBsCHCHHE TTOTyYeHIS CBEPXHU3KUX TEMIIEPATYP, YTHIH3AIHH
«TEIUIOBBIX)» OTXOJOB C UCIOIb30BaHHEM TETIOBOTO HACOCA,
YTHIN3AIMK OMOOPTaHUYECKOTO TOIUIMBA JIJIS BBIPAOOTKH
«TETJIOBOW» U 3IEKTPOIHEPTHH.

BrimonHeHne yueOHbIX 3aJaHUI Ha aHaJIM3 TEIUIOBBIX MTPOIECCOB
(sBNEHUI) C UCHIONIB30BaHNEM OCHOBHBIX MojioxkeHnit MKT n
3aKOHOB MOJICKYJISIPHOH (PU3UKH M TEPMOJAMHAMUKH: TIEPBBIA 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS SHEPTUH B TEILIOBBIX
nponeccax. Mcnons3zoBanue [T-TexHOMOTHIA TTpH padoTe ¢
JTOTIOJTHUTEIFHBIMA HCTOYHUKAMU UHPOPMAITUH 110 TEME, UX
KPUTUYECKHM aHaIN3 U OLEHKA JJOCTOBEPHOCTH.

AHanu3 ¥ OIIeHKa MOCIEICTBIH UCTIONb30BAaHMS TETUIOBBIX
JIBUTATEJICH M TETJIOBOTO 3arpsI3HEHUS OKPYKAIOIIEH CpeIbl C

75




JemoHcTpanuu.

W3meneHnne Temmeparypsl NpH aanabaTHMYeCKOM  PacCIIMpPEHHUH.
BosnymHoe orHuBo. CpaBHEHHE YAEIBHBIX TEMJIOEMKOCTEH BEIIECTB.
Crnoco0bl n3MEHEHNs BHYTPEHHEH SHEprin

19.

BryTtpennsas sneprusa. KosmmdecTBo TemnoTel M paboTa Kak Mepsl
W3MEHEHHS BHYTPEHHEH O3HEPIHMHM TEPMOJMHAMHYECCKOH CHCTEMBI.
Bropoii 3ak0H TEpMOAMHAMUKHU IJIsI PABHOBECHBIX IPOIECCOB: YEpe3
3aJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOIAMHAMUYECKONH CHCTEMBI
NPOXOJMT €AMHCTBEHHAs agrabara. AOCOIIOTHAs TeMIlepaTypa.
TexHuueckue  ycTpoiicTBa U TEXHOJOTMYECKHE  INPOLECCHI:
XOJONWIBHHK, KOHIULMOHEp, JAW3ENBHBIA ¥ KapOHopaTOpHBIN
JIBUTATeNM, MapoBasi TypOMHa, MOJy4YEeHHE CBEPXHU3KUX TEMIIEpaTyp,
yTWIM3anusa "TEMIOBBIX" OTXOMOB C HCIIOJIB30BAaHUEM TEIJIOBOTO
Hacoca, YTWIM3anus OMOOPraHMYECKOTO TOIUIMBA IS BBIPAOOTKH
"TerI0BOK" U 3JIEKTPOIHEPTUH.

JemoncTpanuu.

HccnenoBanne anmabaTHOro mporecca. KommproTepHble MOZAETH
TETIJIOBBIX ABHUTATEINEH.

Bropoii 3akoH TEpPMOIMHAMHKH Ui HEPABHOBECHBIX IIPOLECCOB:
HEBO3MOXKHO IepesiaTh TEIIOTY OT OoJiee XOJIOMHOTO Tejia K Ooee
HarpeTtomy 6e3 komnencanuu (Knaysuyc). Heodpatumocts NpupoHBIX
mpoueccoB.  MakcumansHoe  3Hauenne  KIIJ[. [uxn  Kapho.
OKOJIOTHYECKHE AaCTeKThl MCIIOJIb30BaHUA TEIUIOBBIX JIBUTATENEH.
TermoBoe 3arps3HeHNE OKPYKaroUIeil cpeibl.

TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
XOJONWIBHHK, KOHIULIMOHEp, JAW3ENIBHBIA ¥  KapOIopaTOpHBINA
JIBUTATeNM, MapoBast TypOWHa, MOJy4YeHHE CBEPXHU3KUX TEMIIEpaTyp,
yTWIKM3aUKsg "TEIUIOBBIX" OTXOJOB C HCIHOJb30BAHUEM TEILUIOBOTO
Hacoca, YTWIM3anus OMOOPraHMYEcKOro TOIUIMBA JUIS BBIPAOOTKH
"TerI0BOM" U 3JIEKTPOIHEPTUHU.

JeMmoHcTpanuu.

HccnenoBanne anmabatHoro mporecca. KoMIbloTepHBIE MOAETH
TEIUIOBBIX JBUTATEIEH.

MO3UIMI 3KOJIOTHYECKOH 0€3011aCHOCTH; MTPEICTaBICHUH O
panroHaIbHOM NPUPOJONOIB30BaHUH (B ITPOIIECCe HOATOTOBKU
COOOIIIEHNH, BBIIOJIHEHU TPYTIIIOBBIX TPOEKTOB)

JlaGopaTopHBbIe 3aHATHS

20.

M3mepeHue yienbHON TeI0eMKOCTH.

HUccnenoBanue npolecca OCTbIBaHUS BELIECTBA.
HWccnenoBanne agnabaTHOTO TpoIiecca.

M3yuenne B3aMMOCBSI3U SHEPTUH MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTIEHUS KUIKOCTEH.
M3mepeHnue yenbHON TEIUIOTHI TUIaBICHUS JIbAa
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W3mepenne abcoMOTHOM BIQXKHOCTH BO3/yXa M OLIEHKAa MacChl HapoB
B omenieHny. Mzmepenne koadduireHTa mnoBepXHOCTHOTO
HATSDKCHHUS.

Wzmepenne momynst FOHra.

HccnenoBanue 3aBUCUMOCTH JiepopMalii pe3HHOBOTO 00pasiia oT
MIPIOKEHHONW K HEMY CHJIBI.

33

ArperaTHble
COCTOSTHHSA
BeecTBa. PazoBble
HEePEXOIbI.

2/2

Ypoxk

21.

[TapooOpazoBanue u koHaeHcauus. Mcnapenne n kurnenue. Y ienbHas
TemyioTa napooOpa3zoBaHus. HachllleHHbIE M HEHACHIIIEHHBIE TapBbl.
KauecTBeHHast 3aBUCUMOCTBH IJIOTHOCTH U JaBJICHUS, HACHIILIEHHOTIO
mapa OT TeMIIEpaTyphl, HX HE3aBUCHMOCTh OT 00BheMa HACHIICHHOTO
napa. 3aBUCHMOCTh TEMIIEPATypPhl KUIICHHS OT AABJICHUS B )KAIKOCTH.
BnakxHocTs Bo3myxa. AGCONIOTHAS I OTHOCHUTEINBbHAS BIIAYKHOCTb.
TexHUUECKHE YCTPOWCTBA W TEXHOJOTHYECKHE IIPOLIECCHI: JKUAKHE
KPHUCTAJUIBl, COBPEMEHHBIC MaTePHAIBL.

JemoncTpanuu.

TeroBoe pacmupenue. CBOWCTBa HACHINIEHHBIX NapoB. KumneHwue.
Kunenne mnpH  NOHM)KEHHOM  JaBieHMH. lI3MepeHHe  CHIIBI
MOBEPXHOCTHOTO HAaTsKeHUsA. ONBITBI ¢ MBUIBHBIMH IUIEHKaMU.
CmauuBanue. KanmwuisipHble sBieHHS. Mopaenu HEHbIOTOHOBCKOM
skuaKocTd. CriocoObl U3MEPEHUS BIaKHOCTH.

Kpucramnmueckue W amopdHble Tena. AHH30TPOIUS  CBOMCTB
KpuctaioB. IlmaBieHume u KpUcTaIM3alMs. YAenbHas TemIoTa
miasnenus. Cyomumanus. Jedopmanuu TBepaoro tena. Pactskenue u
ckarue. Cmeur. Mogyne [Onra. Ilpemen ympyrux nedopmanuii.
TemnoBoe pacmupeHue >KHUAKOCTEH M TBEPIBIX Tel, 00beMHOE U
JMHHEHHOE paciupeHne. AHTapMOHHM3M TEIUIOBBIX KOJEeOaHW 4acTHI]
BEIIeCTBA KaK MPUIMHA TEIUIOBOTO PACIIMPEHUS TN (Ha Ka9eCTBCHHOM
YpOBHE).

TexHUUECKHE YCTPOWCTBA W TEXHOJOTHYECKHE IIPOLIECCHI: SKUIKHE
KPHCTaJJIBl, COBPEMEHHBIE MaTepHAIBI.

JeMmoHcTpanuu.

VccnenoBanue HarpeBaHKA U IJIABICHHUS KPUCTAIUIMYECKOTO BEIIECTRA.
Bunsr nedopmarmii. HaGmronenne Mansix nedopmanuii.

HaOmtoneHne cBOHCTB HACHIIIEHHBIX MTapOB, MaJIbIX Ae(OpMAaIHi,
IIPOBEJICHUE KOCBEHHBIX U3MEPEHUN YCIbHOMN TEIIOThI
IUIABJICHHS JIb/1A, A0COMIOTHON BIQXKHOCTH BO3yXa,
K03(h(ULKEeHTa TOBEPXHOCTHOTO HATsDKeHUs, Moyst FOHra.
M3ydeHne 3akOHOMEPHOCTEN UCTIapEHUs U KUTICHUS )KUJIKOCTEH, B
TOM 4YHCJIe KMIIEHHs IPH MOHMKEHHOM JaBICHHUHU, HATPEBAHUS U
IUTaBIECHUS KPUCTAIIMYECKOTO BEIIECTBA, KAMMIISPHBIX SABICHHI,
cMauuBaHusl. [IpoBeieHUE ONBITOB ¢ MBUILHBIMU IUIEHKAMMU.
HccrnenoBanne MoJeM HEHBIOTOHOBCKOM JKUAKOCTH. Pemenne
pacu€THBIX 3a7a4 C SIBHO 3aJJaHHOW U HEABHO 3aJJaHHON
(bU3UYECKOi MOAENBIO C UCTIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
(bopMyJT MOJIEKYJIIPHOH (DPM3UKH ¥ TEPMOANHAMUKH.

PemeHne ka4ecTBEHHBIX 33144, TPEOYIOMNX IPHUMEHEHUS 3HAHUN
10 MOJIEKYJISIPHOH (PH3UKE U TEPMOJHMHAMUKE.

OOBsicCHEHHE OCHOBHBIX PHUHIIMIIOB CTPOCHUS KHIKUX
KPHUCTAJJIOB, OJIY4YEeHHUS COBPEMEHHBIX MaTepHuajoB. OnpeneneHue
YCIIOBHI IPUMEHUMOCTH MoJeneil pu3ndecKux Te U IpoLeccoB
(sBeHUi): Mozeneil rasa, HUIKOCTH U TBEPOTO
(KpHuCTAJIITMYECKOT0) TeJa, UASalIbHOTO Ta3a.

HpaKTI/I‘IGCKI/IC 3aHATHA

22. ‘ Crioco0bl U3MepeHus BIAKHOCTH.
Ypox
23. YpaBHeHue TerwioBoro Oamanca. [loBepXHOCTHOe HATsDKCHHE. | BhImomHeHHE YUeOHBIX 3alaHMA Ha aHAJIN3 TEIUIOBBIX IPOIIECCOB

KOS(i)(l)HHI/ICHT TNOBEPXHOCTHOT'O HATSKCHUA. Kannnmpﬂme SBJICHUA.

(stBNIEHMIT) C UCTIONB30BaHUEM OCHOBHBIX nostoskeHnit MKT n
3aKOHOB MOJIEKYJISIPHON (PU3NKN M TEPMOIMHAMUKH: CBSI3b
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JlaBieHue moa HCKPUBJICHHOW MOBEPXHOCTBIO XKuakoctu. dopmyna
Jlannaca.

TexHu4YecKkue YCTPOWCTBA U TEXHOJIOTUYECKHE TPOIECCHI: KUIKHE
KpPUCTAILJIbl, COBPEMEHHBIE MaTepUAbI.

JeMoHcTpanuu.

OnBITH ¢ MBUTFHBIMY TUTeHKaMu. CMaunBanne. KamunisipHbie sBICHUS.
Monenn HeHbIOTOHOBCKOM JKHUIKOCTH.

JIaBJICHUS UJCATbHOTO Ta3a C KOHIEHTPAaLUeil MOJIEKyI U €ro
TeMmInepatypoil, ypaBHeHne MenneneeBa—Knaneiipona, nepsslit
3aKOH TepMOJUHaMKKH. PaboTa B rpynmax npu o0CyXIeHUuH
BOIPOCOB MEXIPEAMETHOI0 XapakTepa (Halpumep, o TeMe
«TennooOMeH B )KHMBOW IIPHPOIL»)

Paznen 4. DiiekTpoauHaAMHUKA.

4.1

DeKTprIecKoe
ToJe.

8/4

Ypoxk

24.

OnexTpu3alys Tell U ee IposiBIeHNs. DIeKTpuuecKuil 3apsaa. J{Ba Buaa
3NEKTPUUECKUX 3apsizioB. IIpoBonHUKY, JUBIIEKTPUKU u
MOJYIPOBOJHUKH. JIEMEHTApHBIN 3IEeKTpUUYECKUI 3apsa. 3akoH
COXpaHEHMs DJIEKTPUYECKOTO 3apsna. B3aumomeWcTBHE 3apsiioB.
Toueunsle 3apspl. 3akoH Kynona. Onexrpuueckoe noie. Ero neictsue
Ha 3JICKTPHUYECKHE 3apsiIbl.

TexHndeckne  yCTpOWCTBA M TEXHOJOTHMYECKHE  IPOLECCHI:
3JIEKTPOCKOTI, 3JIEKTPOMETP, 3JEKTPOCTATHIECKAs 3aIlUTa, 3a36MIICHHE
3NEKTPOIIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne I'paada.
JemoncTpanuu.

YeTpolcTBO M IPUHLIUIT JEHCTBUS JIEKTPOMETPA. DIEKTPUUECKOE MOJIE
3apsOKEHHBIX IIAPUKOB. OJIEKTPUYECKOE TII0JIe JIBYX 3apsKEHHBIX
TUTACTHH.

HpOBeI[eHI/Ie KOCBCHHBIX H3MepeHHI71 U1 OIIBITOB I1O MPOBEPKC
Hpe[[ﬂO)KeHHOﬁ TUNOTE3bI TPU U3YUCHUU B3aMMOJCUCTBHUSI
3apsAKCHHBIX TCJI, 3apsjia KOHACHCATOpa, IMOCJICA0BAaTCILHOTO
COCIMHCHUA KOHACHCATOPOB.

25.

HanpsoxkerHocTs anextpudeckoro noist. [IpoGuerid 3apsa. JluHum
HAIPSHKEHHOCTH 3JIEKTpUYecKoro 1moiist. OHOPOIHOE 3IIEKTPHUIECcKOoe
none. [loTeHIManNbHOCTH 3JIEKTPOCTATHUECKOTO TMoist. Pa3HocTh
MOTEHIMAJIOB W HampspkeHue. [loTeHnManbHas SHeprus 3apsija B
JNEKTpOCTaTHUeCKOM Tose. [loTeHuan 31eKTpoCTaTHIeCKOro IO,
CBs3p HaNpPsDKEHHOCTH TIOJI1 M PA3HOCTH IOTCHLIMANOB  JUIS
JNEKTPOCTATHUECKOTO OIS (KaK OJTHOPOIHOTO, TAK U HEOJHOPOIHOTO).
TexHuyeckue  yCTpoOHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
AJIEKTPOCKOII, JIEKTPOMETP, MEKTPOCTaTHIECKas 3aIIUTa, 3a3eMIICHHE
ANIEKTPONPHUOOPOB, KOHACHCATOPHI, TeHepaTop Ban ae I'paada.
JeMoHcTpanuu.

Mopens 3nekTpocTaTHueckoro reHeparopa (Bam ge I'paada).
IIpoBOmHUKY B IMEKTPUUYECKOM MOJIE. DJIEKTPOCTATUUECKAs 3aIUTA.
[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apshkeHHOI cdepsl. [Tore
paBHOMEpPHO 3apsDKEHHOro Mo o0bkeMmy miapa. Ilose paBHOMEpPHO
3apsKEHHON OeckoHe"HOU IJIOCKOCTH. KapTunsl JIUHUHA
HaNpsDKEHHOCTU 3TUX MOJNeH M JKBUMNOTEHIMAIbHBIX MOBEPXHOCTEH.
IIpoBomHUKM B 2JEKTPOCTATMYECKOM IOJE. YCIOBHE PaBHOBECHUS

Omnpenenenre abCOMIOTHBIX U OTHOCUTEIBHBIX MOTPEIIHOCTEH
n3MepeHnil PU3NUECKUX BEINYHH.

OueHka rpaHul IOrpelHoCTe .

W3yuyeHue KapTuH JIMHUI HANPSHKEHHOCTY 3JIEKTPUUECKOIO MOJIS
TOYEYHOTO 3aps/ia, PABHOMEPHO 3apsHKEHHOH cepbl, pABHOMEPHO
3apsHKEHHOTO 110 00bEMY I1apa, PaBHOMEPHO 3apsKeHHON
0ECKOHEUHOH MIOCKOCTH M AKBUITOTEHINAIBHBIX TIOBEPXHOCTEH

78




3apsJIOB. Jusnexktpuku B 3JIEKTPOCTATUYECKOM ToJIe.
JusnexkTpudeckasi NPOHULIAEMOCTh BEILIECTBA.

TexHuyeckue  yCTpoOHCTBA U TEXHOJOTHYECKHE  IMPOLECCHI:
9JIEKTPOCKOM, SJIEKTPOMETP, IJICKTPOCTATUUECKasl 3aIlUTa, 3a3eMIICHUE
3NEKTPONPUOOPOB, KOHICHCATOPHI, reHepaTop Bau ne ['paada.
JemoncTpanuu.

TIpOBOTHUKY B DJIEKTPUIECCKOM IIOJIC.

26.

ONEeKTPOEMKOCTh  KOHJCHCATOpa.  DJNEKTPOEMKOCTh  IDIOCKOTO
KoHIeHcatopa.  IlapamnenpHoe — coelMHEHHE  KOHAEHCATOPOB.
IlocnenoBarenbHOE  COEIUHEHHME  KOHJEHCATOpOB.  JIBHXKeHue
3apsOKEHHOM  YacTUIBl B OJHOPOJHOM  JIEKTPUYECKOM  TIOJIE.
TexHuueckue  ycTpoicTBAa U TEXHOJOTMYECKHE  IIPOIECCHI:
3NEKTPOCKOII, JIEKTPOMETP, 3JIEKTPOCTATUIECKas! 3al1Ta, 3a36MICHHE
3NEKTPOINIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne I'paada.
TexHndeckne  yCTpOWCTBA M TEXHOJOTHMYECKHE  IPOLECCHI:
3JIEKTPOCKOTI, 3JIEKTPOMETP, 3JEKTPOCTATHIECKAs 3aIlUTa, 3a36MIICHHE
3NEKTPOIIPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne I'paada.
JemoncTpanuu.

YerpolcTBO M J€MCTBHE KOHAEHCATOpA MOCTOSHHOM M NMEPEMEHHOM
€MKOCTH. 3aBHCHMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHcaTropa OT
IUIOIIAAN IUIACTUH, PACCTOSHHUS MEXKIY HUMH U JTUAJIEKTPHUUECKOH
MPOHULAEMOCTH. OHEPTus SJIEKTPHUECKOro TONA  3apsKEHHOTO
KOHJICHCaTopa. 3apsKa U pa3psiika KOHIEHCATOpa 4epe3 Pe3ucTop.

Habnroxenue mpeBpalieHus SHEPTUH 3apsDKEHHOTO KOHACHCATOpa
B DHEPTHUIO U3TYUYEHHs CBETOANO/a, UCCIIeIOBAaHUE pa3psiaa
KOHJICHCAaTOpa yepe3 pe3ucTop. M3yueHue 3aBUCUMOCTH
IMEKTPOEMKOCTH MJIOCKOTO KOHAEHCATOpa OT IUIOMIAIN TUIACTHH,
PACCTOSIHUS MEXIY HUMH U AUDIEKTPUUECKON MPOHUIIAEMOCTH.
Pemenne pacu€THBIX 3a7a4 ¢ SIBHO 3alaHHOM U HESBHO 3aJaHHOMI
(U3UIECKON MOJICIBIO C HCIIOTb30BAHAEM OCHOBHBIX 3aKOHOB U
(bopMyT IeKTpOCTaTHKH. PeleHne KauecTBCHHBIX 3a/1a4,
TpeOYFONINX IPUMECHEHHUS 3HAHUH 10 SJICKTPOCTATHKE.
OOBsCHEHHE YCTPOCTBA U MPHUHITHIIA ASUCTBH AISKTPOCKOTIA,
ANIEKTPOMETpa, KOHIEHCATOPOB, TeHepaTopa Bax xe I'paada.
OO0BsacHeHHE pabOTHI ICKTPOCTATHICCKOHN 3aIIUTHI, 3a3eMICHHS
3NIEeKTPOnpruO0poB. OmnpeencHre YCIOBU MPUMEHUMOCTH
Mojiene PU3MUECKUX TEJ: TOUCUHBIH 3apsijl, OJHOPOIHOEC
ANEKTPUYECKOE TI0JIE.

Brinmonnenue yueOHbIX 3aJaHUI Ha aHAINU3 DJIEKTPHUECKUX
MIPOLIECCOB (SIBJIEHUI) C UCTIOIB30BAHUEM OCHOBHBIX MMOJIOKESHHUHA U
3aKOHOB JIEKTPOIMHAMUKHU: 3aKOH COXPAHEHHUS DJICKTPUUECKOTO
3apsiaa, 3akoH KysoHa, NOTeHIUaIbHOCTD 3JEKTPOCTATHYECKOTO
0JIs, IPUHLMUI CYNEPIO3ULIUU JIEKTPUUECKUX MOJIEH.
Hcnonp3oBanue [T-TexHOMOTHIA TIPH pabOTE C TOTONHATESTEHBIMU
HCTOYHHUKAMHU HH()OPMAIIHH TI0 TeMe, HX KPUTHICCKUH aHAIIN3 U
OLIEHKA JIOCTOBEPHOCTHU

JlabopaTopHbIe 3aHATHS

27.

OI_[CHKa CHUJI B3211/IMOZ[€I7[CTBH$[ 3apAKEHHBIX TCII.
Ha6J’IIOZ[GHI/IC MPEBpAICHUA SHCPIHUH 3aPS)KEHHOI'O KOHACHCATOPA B
OHCPTHUIO U3ITYUYCHUA CBETOANOIA.

28.

W3ydeHue npoTekaHus TOKa B LETIH, COAEPKAIIEH KOHIEHCATOpP.
Pacnipenenenne pa3HOCTH MOTEHIUATIOB (HANPSDKEHNS ) IPU
MOCJIEI0BATENILHOM COESANHEHUH KOHJEHCATOPOB.
HccnenoBanue paspsiaa KOHAEHCATOPA YEpe3 PE3UCTOP.

4.2

6/4/6

Ypox
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TTocTossHHBIH

BHCKTpI/ILIeCKI/Iﬁ TOK.

Toxu B pa3nu4HbIX
cpenax.
DIeKTPUIECKUIA
TOK. Y CIIOBHA
CYyILIECTBOBaHUS
3JEKTPUYECKOTO
TOKa. MIcTOUHHUKH
Toka. Cuma Toka.
ITocTossHHBIN TOK.

29. Cuna Toka. IlocTosiHHBIN TOK. Y CIIOBHSI CYIIECTBOBAHUS NMOCTOSIHHOTO | IIpoBeaeHMe IpsSMBIX U3MEPEHUN CUIIBI TOKA M HAIPSIKEHUS,
anekTpuueckoro Toka. Mcrounuku toka. Hampspkenue U u O/IC. 3akoH | KOCBEHHBIX U3MEpEHUH yaenbHOro conporusienus, OJ1C u
Oma 1 yyacTKa LEeMH. BHYTPEHHETO CONPOTUBIICHUS HCTOUYHHKA TOKA, IPOBEICHHE
TexHuveckue ycTpoiicTBa M TEXHOJIOTHUECKHE MPOLIECCHl: aMIIEpMETp, | MCCIICAOBAHUI 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHMH U OIIBITOB IO
BOJIBTMETP, PEOCTAT, CYETUHUK IJIEKTPUUECKON SJHEPTUHL. MIPOBEPKE MPEJIOKCHHON FUIOTE3b! IPU U3YUEHUH Iienei
JemoHCcTpanny. MTOCTOSTHHOTO TOKA.
3aBHCHMOCTh COTIPOTHBJICHUS IMIMHIPUYECKUX TPOBOJHUKOB OT | Pemenne KaueCTBEHHBIX 3aa4, TPEOYIOUINX MIPIMEHEHIS 3HAHUI
JUTAHBI, TIOMIA ! TTOTIEPEYHOT0 CEUEHHSI U MaTepHaa. 1 3aKOHOB ITIOCTOSTHHOTO TOKa.

DJNEeKTpUYecKoe  CONPOTHBICHHE. 3aBUCHMOCTH  compoTuBieHUs | OOBsICHEHHE yCTPOHCTBA M MPUHINIIA EHCTBUS aMIIePMETpa,
OTHOPOJHOTO TPOBOIHHWKA OT €T0 IUIMHBI W IUIOMIagH IOMEPEYHOTO | BOJIBTMETPA, peocTara, CYETINKA SICKTPUIECKON YHEPTHH.
CedeHUs..

TexHHUecKkue yCTpoicTBa U TEXHOJOTMUYECKHUE TMPOLIECCHL: aMIIepMETp,

BOJIBTMETP, PEOCTAaT, CICTUUK IJIEKTPHUUCCKON SJHEPTUHL.

JemoHcTpanyu.

3aBUCUMOCTh CONPOTUBJICHUS IMIMHIPUYECKUX TPOBOJHUKOB OT

JUIMHBI, TIJIOIAIU TOTIEPEUHOr0 CeUeHHsI U MaTepuana.

30. YaenpHOE  COMpOTHBICHME BemiecTBa Pacder pasBerBicHHBIX | OmpeneneHre aOCOMIOTHBIX M OTHOCHTENBHBIX ITOTPEITHOCTEH
anekTpuyeckux nened. IIpasuna Kupxroda. n3MepeHnit pusnueckux BenuaruH. OTeHKa rpaHHMI] TOTPEITHOCTEH.
IIpodeccuonanrno OpHEHTUPOBAHHOE cojep:kaHue: | [3yyeHne KOPOTKOTO 3aMBIKAHHS FAJIbBAHHYECKOTO 3JIEMEHTA U
IlocnenoBarenbHOe,  MapaiienbHOC, — CMCIIAHHOE — COCQMHEHHE | orepka BHYTPEHHETO CONpOTUBIEHUs. Pemenne pacy€THpIX 3a1a4
TIPOBOZIHUKOB. . C SIBHO 32/IaHHOMN U HEABHO 3a[aHHOMN (PU3HYECKOH MOJENBIO C
TexHuueckue ycrpoiicta u TEXHONIOTHIECKHE MPOUECCHI: AMIEPMETD, | 106 1r 30BaHMEM OCHOBHBIX 3AKOHOB H (OPMYJT IOCTOAHHOTO
BOJIBTMETP, PEOCTAaT, CICTUHUK IJIEKTPHUUCCKON SHEPTUHL. ToKa.

JeMmoHcTpanuu.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHBIICHHUS TIPH
MOCTOSTHHOM HAaIpsKEHUH.
31. Pabora smekrpuyeckoro Ttoka. 3akoH JDkoyisi-JleHnma. MomHOCTs | BrimomHeHrne yueOHBIX 3aIaHM Ha aHAN3 DIICKTPHICCKUX

JIEKTPUYECKOTO TOKA.
TexHuYecKue yCTpOMCTBAa U TEXHOJIOTMYECKUE NIPOLIECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUYUK DIEKTPHUUECKON SHEPTHU.
JeMmoHcTpanuu.

[Mpsimoe m3mepenne DJIC. KopoTkoe 3amblkaHHWe TalbBaHUYECKOTO
JJIEMEHTa W OICHKa BHYTpPEHHEro comnpotuBicHus. CrnocoOs
COCJITHEHUS HCTOYHHUKOB ToKa, DJIC Garapeii.

TeruioBasi MOLIHOCTS, BblAeNsgeMast Ha pesuctope. IJ{C u BHyTpeHHee
COIPOTHBIICHHE UCTOYHUKA TOKA. 3aKoH OMa JIJIsl MOTHOW (3aMKHYTOH )
9JIeKTpUYECKOM 1enu. MoIHOCTh HCTOYHHMKA Toka. KopoTrkoe
3aMmblkaHue. KoHieHcaTop B LU MOCTOSIHHOTO TOKA.

TexHu4Yeckue ycTpoicTBa U TEXHOJIOTHYECKUE MIPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHK DIEKTPHUIECKON SHEPTHH.
JemoHcTpauu.

MIPOIIECCOB (SBJICHUI) C HCITOIB30BAaHUEM OCHOBHBIX ITOJIOKESHHUH U
3aKOHOB JIEKTPOAMHAMUKH: 3aKOHBI OMa Ui yJacTKa IeTH U JUIs
3aMKHYTOH 3JI€KTPUUYECKOH Lieny, 3akoH Jxoynsa—JIeHua.

Pabora B rpynmax mpu o0Cy>kKJIEHUU BOTIPOCOB MEXIPEAMETHOTO
XapakTepa (Hampumep, 1o TemMe «NEeKTPUIECKHe SIBICHUS B

TIPHUPOIC»)
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I/ICCJ'IGL[OBaHI/Ie Pa3HOCTU MOTCHIUAJIOB MCEKAY MNOJOCAMH UCTOYHUKA
TOKa OT CHUJIbI TOKa B ILICTIN.

IIpakTiyeckue 3aHATUS

32.

HCCHeZ[OBaHI/Ie PasHOCTHU IMOTECHIUATIOB MEXK Y IOJIFOCaMH NCTOYHHUKA
TOKa OT CHUJIbI TOKa B ILICTIN.
I/I3MepeHHe 3I[C 1 BHYTPCHHETO CONIPOTUBJICHUA UICTOYHHUKA TOKA.

33.

HccnenoBaHue 3aBUCUMOCTH TTOJIE3HOH MOIIIHOCTH UCTOYHHKA TOKA OT
CHJIBI TOKA.
YBenuueHune npenena u3MepeHns amnepMeTpa (BOJIBTMETPA).

34.

HUccnenoranue 3aBucumoct O/]C raibBaHUYECKOTo 3JEMEHTA OT
BPEMEHH NPH KOPOTKOM 3aMBIKaHUH.

JlabopaTopHbIe 3aHATHS

35. HccnenoBanue cMENIaHHOIO COEIUHEHUS PE3UCTOPOB.
W3mepenne yenpHOTro CONpOTHBIICHHS IPOBOTHUKOB.
36. IIpodeccuonanibHO OPHEHTHPOBAHHOE COAEPKAHUE: HCCIIEI0BAaHUE
3aBUCHMOCTH CHJIBI TOKa OT HAIIPSHKEHUS JJIS JTaMITbl HAKAJIMBaHHUS.
4.3 | Toxu B pa3IM4HBIX 4/2 | Ypok
cpenax. 37. OnexTpuyeckass NMPOBOAMMOCTh Pa3lIWYHBIX BEIIECTB. OJeKTpoHHas | IIpoBeneHHe KOCBEHHBIX M3MEPEHUH U UCCIeTOBaHUN
HOPOBOAMMOCTE TBEPABIX METAJUIOB. 3aBMCHMMOCTb COIPOTHUBJIEHHS | 3aBUCUMOCTEH MKy (DU3MYECKUMU BeIMYUHAMY [PH H3yYEeHUH
METAaIIOB OT TeMIeparypbl. CBEPXIPOBOUMOCTS. MIPOLIECCOB MPOTEKAHMsI SJEKTPUUECKOT0 TOKA B METalJIax,
Onextpudeckuii TOk B Bakyyme. CBOMCTBA OICKTPOHHBIX ITy4YKOB. AIIEKTPOJIUTAX U TOJYIIPOBOAHKKaX. OnpeesieHre aOCOMOTHBIX U
IloynpoBoAHUKH. C06fTBeHHa’[ 1 NpUMECHAS  HPOBOAMMOCTE | ryocuTenbHBIX MOrPEITHOCTEN H3MEPEHHH (PUNIECKHMX BETMUYMH.
noynpoBogHUKOB. CBoiicTBa p-n-mepexona. IlosrynpoBoAHHKOBBIE Olienka rpamm morperHocTeii. Ha6mioerue eKTpom3a
IpUOOPEL ’
Tp p . n3y4YeHUe U 0OBSICHEHNE TPOBOANMOCTH 3JIEKTPOJINTOB,
eXHHYECKHE CTpOHCTBA M  IIPAaKTHYECKOE  IPUM :
yerp P PUMCHCHHC: | cepumenTanbHOe H3yUeHHE 3aKOHOB d1eKTpomi3a dapazes.
ra3opaspsiiHble JIaMIIbI, JIEKTPOHHO-JTyYeBast TPYOKA, | porie BONBT-aMIIC DHOM XapAKTEPHCTHKH JHOA.
HONYNPOBOJIHUKOBLIE  NPUGOPEL:  AMOJ,  TpaHsucTop, — oromuon, CpaBHeHHE TPOBOAMMOCTH METAJIIOB U TIOJIYTTPOBOAHUKOB.
CBETOJIMO/I, TaIbBAaHHUKA, pa)MHUPOBAHHE ME/IH, BHIIUIABKA aJIFOMUHHUS, W3yuenue HCKPOBOTO Paspsia 1 POBOIMMOCTH Bo3iyXa. Pernerue
JIEKTPOHHAsE MUKPOCKOITHS. N . .
p pocKo pacuéTHBIX 3324 C SBHO 3aJJaHHOW M HESABHO 3aJJaHHOI
JeMmoHcTpanuu. o o
3 (U3UIECKO MOJIENBIO C HCIOIB30BAHNEM 3aKOHOMEPHOCTEH
BUCHMOCTH CONPOTHUBIICHHST MET B OT TEMIIEPATYPBI.
ABMCHMOCTB COTPOTHBIIC CTAJLIOB OT TEMIICpATyp MTOCTOSTHHOTO TOKA B Pa3IMUHBIX cpenax. Pemenne kagecTBEHHbBIX
38. DNEeKTPOIUTHYECKAS AUCCOUALMS. DNEKTpoaun3. 3akoHbl Dapanes 1ist

3IEKTPOIH3A.

TexHuueckue  ycTpoilcTBa M MHPAaKTUYECKOE  IPUMEHEHUE:
ra3opaspsiiHble JIaMIIbI, JNEKTPOHHO-ITy4eBast TpyOKa,
MOJIYIIPOBOJJHUKOBBIE ~ TIPHOOPHI:  AMOJ, TpaH3UcTop, (oToxmoxn,

CBETOANO/[, IraJIbBAHUKA, paq)I/IHI/IpOBaHI/Ie MCEIH, BBIIIJIABKA aJIOMWHHA,
QJICKTPOHHAA MUKPOCKOIIUA.

3a/1a4, TpeOYIOMUX MPUMEHEHNS 3aKOHOMEPHOCTEH ITOCTOSTHHOTO
TOKa B PA3IMYHBIX CPeaax.

OOBsicHEeHHE yCTpOICTBa U MIPUHIMIIA JEHCTBHS Ta30pa3psAHbIX
JIaMI, JIEKTPOHHO-TIy4€BOH TPYOKH, IOy TIPOBOAHUKOBBIX
npuOOpOB: 1M0Ja, TPAH3UCTOPA, (POTOMO/1A, CBETOIHO/A.
OOBsICHEHHE CYTH NTPOLIECCOB!

raJbBaHUKH, paUHUPOBAHHS MEJH, BHIIUIABKH ATIOMUHNS,
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Hemoncrpanuu.

IIpoBomuMOCTh  3MEKTPONMUTOB. 3aKoHBI 3jekTponu3a Dapages.
CaMoOCTOSITeNbHBIM U HECaMOCTOATENbHBIN pa3psia. Pasnuunble THIBI
CaMOCTOSATENBHOrO pa3zpsaa. Monuus. [1na3zma

TexHuueckue  ycTpoiicTBa U MpPAaKTUYECKOE  IPUMCHEHUE:
ra3opaspsiIHbIc JIaMIIbI, JIEKTPOHHO-ITyYeBast TpyOKa,
MONYTIPOBOJHUKOBBIE TPHOOPHI: AWMOA, TpaH3UcTOp, (oToxmoxn,
CBETOJMO/, TaIbBaHUKA, pa)MHUPOBAHUE ME/H, BHIIUIABKA AJTFOMUHHS,
3JIEKTPOHHAs MUKPOCKOITHSL.

JemoncTpanuu.

HckpoBoii pa3psa 1 IpoBOAMMOCTE Bo3ayxa. CpaBHEHHE
MPOBOANMOCTH METAJUIOB U MOIYIPOBOIHUKOB. OXHOCTOPOHHSS
MPOBOIUMOCTD JUOAA.

BHCKTpOHHOﬁ MUKPOCKOIINHU

[IpakTuueckue 3aHITUSA

39. Habmonate amexTponus.
W3mepenne 3apsiaa 0MHOBAJICHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS] TEPMOPE3UCTOPA OT
TeMIepaTyphl.
CHsTHE BOJIBT-aMIICPHON XapaKTEPUCTUKU TAO/IA.
4.4 | MaruuTHOE T0JIE 4/8 | Ypok
40. B3anMopeiicTBie MOCTOSHHBIX MarHUTOB W THPOBOJHHUKOB C TOKOM. | IIpoBeneHme KOCBEHHBIX H3MEpPEHHI CIUIBI AMIIepa, IpOBEICHIE

MarnutHoe mnone. Bexktop MarHuTHONW uMHAyKuuu. IIpuHnun
CyNepHo3uM MarHUTHBIX Mojeil. JINHUM MarHUTHON MHIYKIUU.
TexHUYecKne yCTPONUCTBA U TEXHOJIOTUYECKHE TPOIIECCHI: MPUMEHEHHE
MOCTOSTHHBIX ~ MAarHUTOB, JJIEKTPOMAarHUTOB, TeCTEP-MYJIbTHMETD,
ANEKTPOABHUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII.
JeMmoHcTpanuu.

Kaprtuna nuHUH WHAYKUMM MarHUTHOTO TIOJSL IOJIOCOBOIO U
MOJKOBOOOPA3HOTO  TMOCTOSHHBIX ~ MarHUTOB. KapTwHa — JNHHUIA
MAarHMUTHOM MHIYKUMU MOJS JAJIMHHOTO MPSIMOrO MPOBOAHHMKA U
3aMKHYTOT'O KOJIbLIEBOTO MPOBOIHMKA, KATYILIKH C TOKOM.

MarHuTHOE TOJIe TPOBOJHUKA C TOKOM (TIPSAMOTO TIPOBOJHHKA,
KaTyIIKH ¥ KpyroBoro BuTka). OmbiT Opctena. Cuia Awmrmepa, ee
HampaBJIEHUE ¥ MOAYJIb.

TexHU4YecKre YCTPONUCTBA U TEXHOJIOTHIECKHE TPOTIECCHI: MPUMEHEHHE
MOCTOSTHHBIX ~ MAarHUTOB, JJEKTPOMAarHUTOB, TECTEP-MYJIbTHMETD,
AJIEKTPOABHUTATEND SIKOOU, YCKOPUTETH 3JIEMEHTAPHBIX YaCTHII.
JemoHcTpauu.

B3aumoneiicTBue AByX NpOBOJHUKOB ¢ TokOM. Cuiia Amrnepa.

UCCJIeJOBaHMS 3aBUCUMOCTEH MeXy (PU3NUECKUMHU BETMYMHAMHU U
OTIBITOB TI0 TIPOBEPKE MPEI0KEHHON THIIOTE3BI IPU U3YyUCHUU
JIeHCTBUS TIOCTOSHHOTO MarHUTAa HAa PAMKY C TOKOM,
B3aMMO/JICHICTBHS IPOBOJHMUKA C MATHUTHBIM TosieM. Onpenenenne
a0COJIFOTHBIX U OTHOCHTEJIBHBIX MOTPEIIHOCTEH H3MepeHU i
¢usnuecknx BenuuuH. OleHKa TpaHul] MOTPENTHOCTEN.
HccnenoBanre MarHUTHOTO MOJISt TOCTOSTHHBIX MarHUTOB, CBOICTB
(heppOMarHeTHKOB.

Onpenenenue yciaoBUil IPUMEHUMOCTH MOJIENIN OJHOPOJAHOTO
MarHUTHOTO MOJIS.
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41. Cuna JlopeHna, ee HampaBleHUE U MOAyJb. J[BuxeHHEe 3apspkeHHOM | OmnpeneneHue HanpaBlIeHUS UHIYKIUU MAarHUTHOTO MOJIS
4acTHIBl B OJHOPOJHOM MarHutHoM mnose. Pabora cuibr Jlopenna. MIPOBOJHMKA C TOKOM, CHIIBI Amnepa u cuisl Jlopenna. M3yuenue
Marnuthoe mone B BemecTse. DeppoMarHeTHKH, Hapa- M | kapTHHbI JMHUH MHIYKIMH MATHATHOTO MOJIsS OJIOCOBOTO U
JMaMarHeTHKA.  TexHudeckne —YCTPOHCTBA M TEXHONOTHHECKHE | 1101k0BOOGPA3HOr0 MOCTOSHHBIX MATHHTOB, JUIHHHOTO IPSIMOTO
MPOLECCHI: MPHMEHEHHE MOCTOAHHBIX MArHATOB, SJIEKTPOMATHUTOB, | 110050 /HHKa, 3aMKHYTOTO KOJBLIEBOTO IPOBOIHHKA, KATYIIKH C

TeCTEP-MyJILTHMETD, SJICKTPOABUTATENL Axobm, YCKOPUTCIH | 10k oM. OGBsICHEHHE B3aWMOJICHCTBHS ABYX MIPOBOTHIKOB C TOKOM,
3JIEMEHTAPHBIX YACTHILI. .

neiictBus cuisl JlopeHIia Ha HOHBI 3eKkTpoiuTa. Habmonenne
HemoHcTpanuu.

JIBIDKEHUS ITy4Ka 3JIEKTPOHOB B MarHUTHOM Moje. M3yuenue
NPUHIUIIA IEHCTBUS HJIEKTPOU3MEPUTEIIBEHOTO TpHdopa
MarHUTORIEKTPUUECKON CUCTEMBI. Perienne pacuéTHbIX 3a1a4 C
SIBHO 3aJIaHHOHM M HESIBHO 3aIaHHON (PU3NUECKON MOJEIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOPMYJI 110 TeMe
«MarnuTHOe 1noje». Pemenne KadyecTBEHHBIX 33/1a4, TPEOYIOMnX
MPUMEHEHNUS 3HaHUH 110 TeMe «MarHuTHOE MOoJIey.

OO0BsACHEeHHE YCTPOMCTBAa U MPUHIUIA ASHCTBHUS 3IEKTPOMArHuToB,
TecTepaMyJIbTUMETpPa, dNIeKTpoABUTaTess SIkoou, yckopuTesen
JIIEMEHTAPHBIX YaCTHII.

OOBsIcHEeHNE TNPUMEHCHUA MMOCTOAHHBIX MAarHUTOB

Heiicteue cunbl JlopeHIla Ha HWOHBI 3nekTpoiurta. HabmomeHue
JBIDKEHUS y9Ka 3JICKTPOHOB B MAarHUTHOM TToJie. [IpuHInn aeicTBusS
3NEKTPOU3MEPUTEIILHOTO IPUOOPAa MATHUTOAIICKTPUICCKON CUCTEMBI.

JlabopaTopHBIE 3aHATHS

42. HccnenoBanne MarHUTHOTO TIOJIS TIOCTOSTHHBIX MAarHUTOB.
HccnenoBanue cBOWCTB (heppOMarHETHKOB.

43. UccnenoBanue nelcTBUS NOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.
W3mepenue cunsl Ammepa.
44, M3yueHne 3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA.
45. OnpeneneHre MarHUTHON MHIYKIIMK HA OCHOBE U3MEPEHUS CHITbI
Awmriepa.
DeKTpoOMarHuTHast 4/2 Ypok
WHLY KIS 46. [Totok BexkTopa MmarHuTHoW wuHAyKIMH. IJC wunaykumu. 3akoH | [IpoBeaeHue mccienoBaHUs 3aBUCUMOCTEN GU3MUYECKUX BETUYHH U
DIIEKTPOMArHuTHONW MHIyKUMu Dapaznes. BUXpeBOe 3JIEKTPHYECKOE | OMBITOB MO MPOBEPKE MPEAIOKEHHOM TUIIOTE3BI IPU U3YIEHUN
ToJe. SIBIICHHS DJIEKTPOMArHUTHOW MHAYKIH. OnpenereHne HHIYKIUT

Texnuyeckue — yCTpOHCTBA M TEXHOJOTMYECKHE  MPOUECCHL | pyxpeBOro MArHUTHOLO MOJIS.
UHAYKIMOHHASA 1e4Yb, COJICHOM[, 3aIlUTa OT IEKTPU3ALMU TN MpHU
JIBIDKEHUH B MArHUTHOM T10JIE€ 3€MIIN.

JemoHcTpanuu.

HaOmonenne siBeHns 3JeKTpOMarHuTHOM MHAyKuuu. MccnenoBanue
3aBUCUMOCTH OJIC MHAYKIMH OT CKOPOCTH HM3MEHEHHsS MarHHUTHOIO
notoka. [Ipasuno Jlenna. [Tagenne maranTa B amloMUHUEBON (METHOM)
TpyOe.

Omnpenenerne abCOMIOTHBIX M OTHOCHTEIBHBIX OTPEITHOCTEH
n3MepeHnil GU3NUECKUX BEINYHH.

OreHKa rpaHHMI] MOTPEIIHOCTeH. DKCIEpUMEHTAIBHOE U3yYeHHE
npaswia JIenna.

HccnenoBanue SBICHNS CaMOMHIYKINH, 3aBucumMocTta D/[C
CaMOMHAYKIMU OT CKOPOCTH U3MEHEHUS! CHIIBI TOKA B IIETIH.
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Toxu ®yko. 3JC wuHIYKIMH B MPOBOJHMUKE, MABWXKYLIEMCS B
OJTHOPOJTHOM MarHUTHOM IIOJIE.

TexHuueckue  ycTpoiicTBa U TEXHOJOTMYECKHE  IPOLECCHI:
UHAYKIMOHHASA I1€4b, COJICHOMJ, 3alllUTa OT MIEKTPU3ALUU TeNl NpH
JIBIDKEHUH B MarHUTHOM T10JI€ 3eMIIN.

JemoncTpanuu.

[TageHne MarauTa B aJIOMHHHEBOH (MEITHOM) TpyoOe.

Karymka WHZyKTHBHOCTM B LENMM IOCTOSHHOTO TOKa. SIBieHHe
CaMOMHAYKIIHH.

TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IMPOLECCHI:
UHAYKIMOHHASA I1e€4Yb, COJICHOMJ, 3alllUTa OT MIEKTPU3ALUU TeNl NpH
JIBIDKEHUH B MarHUTHOM T10JI€ 3eMJIN.

JemoHcTpanuu.

SIBeHne caMOUHTYKIIMH.

47.

DOHeprusi MarHUTHOTO TOJIS KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
ToJe.

TexHndeckue  yCTpOWCTBA M TEXHOJOTHMYECKHE  IPOLECCHI:
MHIYKIHOHHAS TeYb, COJICHOW[, 3alIUTa OT 3JICKTPH3ALUH TeN IpPU
JBIDKCHUU B MArHUTHOM T10JI€ 3€MITH.

JemoHcTpanuu.

HccnenoBanue 3aBucumoctd OJIC CcaMOMHIYKIMH OT CKOPOCTH
HU3MCHCHHS CHJIBI TOKaA B LICIIN

W3ydenue najieHuss MarHuTa B aJFlOMHHUCBOW (MEIHOI) TpyOe.
COopka MOJIEIH JICKTPOMarHUTHOTO TeHepaTopa.

Pemenne pacuéTHbIX 3a7a4 ¢ SIBHO 3alaHHOM U HESBHO 3aJaHHOMN
(U3UYECKOI MOJICNIBIO C HCIIOJb30BAHUEM OCHOBHBIX 3aKOHOB U
(dopMyI 1o TeMe «DNEKTPOMArHUTHAS HHIYKIIHS.

Pemrenne kauecTBEHHBIX 3a/1a4, TPEOYIOMNX IPUMEHECHHS 3HAHUHA
o TeMe «DNEeKTPOMAarHUTHAasT HHTyKIUS.

OOBsACHCHNE OCHOBHBIX MPUHIIUIIOB JCHCTBUS TEXHUICCKUX
YCTPOWCTB M TEXHOJOTHYECKIX IPOIIECCOB, TAKUX KaK:
WHIYKIHOHHAS TIeUb, COJIEHOU/I, 3aIlIUTa OT AJIEKTPU3ALIUU Tell IPU
JIBOKCHUH B MArHUTHOM TI0J1e 3EMUITH.

Pabra B rpynmax npu 00Cy>KACHUN BOIPOCOB MEKIPEAMETHOTO
xapakTepa (Hampumep, 1o TeMe

«ONeKTpOMarHUTHbIE SIBJICHUS B IPUPOJICH)

HpaKTI/I‘IGCKI/Ie 3aHATHA

48. Omnpenenuts MHAYKIMIO BUXPEBOTO MArHUTHOTO TIOJIS.
HccnenoBanue siBJICHUS AJIEKTPOMAarHUTHOW MHAYKIIHH.
HccnenoBanue sBJICHUSI CAMOMHIYKIHUH.
C6opka MozieNn 31eKTPOMarHUTHOTO TeHepaTopa.
Pasnea 5. KosieOanusi 1 BOJTHBI.
5.1 | Mexanuueckue 4 Ypok
konebanua 49. Konebatenbhas cucrema. CBoboaHbIe KosleOaHus. ["apMoHndeckue [TpoBenenne KOCBEHHBIX N3MEPEHHH, NCCIIEJOBAHHS 3aBUCUMOCTEH

konebanus. KunemaTuueckoe U TMHAMUYECKOEe OTHCaHuE.
DHepreTUvYecKoe OnrcaHue (3aKOH COXPAHCHHUS MEXaHUIECKOM
SHepruu). BEIBOJ THHAMHYECKOTO OMMUCAHUS TAPMOHHYECCKIX
Kosie0aHuH 13 UX YHEPTETHUECKOTO U KHHEMATHIECKOTO OTMCaHNSI.
Awmmmutyna u pasza konedanuidi. CBsI3b aMIUTUTY Bl KOJIEOaHWA
HCXOJIHOY BEJIMYHMHBI C aMIDTHTYIAMH KOJICOaHHUH e€ CKOPOCTH H
yckopenust. [lepron u gactota konebanuid. [leprom Mambix
CBOOOHBIX KOJIeOaHUH MaTeMaTHYeCKOTo MasTHHKA. [lepron
CBOOOTHBIX KOJICOaHUH TIPYKUHHOTO MasiTHHKA. [loHsATHE 0

MECXKIY q)I/ISI/I‘-IeCKI/IMI/I BCJIMYMHAMM U ONBITOB IO MTPOBEPKE
MPE/UI0KEHHOH TUIOTE3bl IPU H3YYCHUU KOJIeOaHMd HUTSHOTO U
MPY>KUHHOTO MasTHUKOB, BBIHYKICHHBIX U 3aTYXaFOIIIX
MeXaHHYeCKUX KoJiebanuii. Onpenenenue abCOMOTHBIX U
OTHOCHTEIIBHBIX TTOTPENIHOCTEH N3MEPEHNH (PU3NIECKUX BEITIMINH.
OreHka rpaHul norpenHocteil. HabmogeHne He3aBHCUMOCTH
Mepro/a MaJbIX KoJleOaHui rpy3a Ha HUTH OT aMITIUTY b
DKCIepUMEHTAIbHAS IPOBEPKA 3aKOHA COXPAHCHHS YHEPTUHU TPH
KOJICOaHUAX Tpy3a Ha npyxuHe. HaOnroneHne pesoHanca.
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3aTyXarmux Konebanusx. BeiHykIeHHbIC KoeOanus. Pesonanc.
PesonancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ pE30HAHCHOMN
KpHUBOH. ABTOKOJICOAHIS.

TexHIMUECKHE YCTPOUCTBA U TEXHOIOTUIECKHE IPOIIECCHI: METPOHOM,
9achl, Ka4eJH, My3bIKaIbHBIC HHCTPYMEHTEHI, ceiicMorpad.
JemoHcTpanuu.

3anuch KojiebaTelIbHOro ABMKEeHN. HaOnmonenrne He3aBUCUMOCTH
MepUoJIa MaJbIX KOJICOaHUH rpy3a Ha HUTH OT aMILIUTY JIbL.
HccnenoBanue 3aTyxaromux KOJIeOaHUi 1 3aBUCUMOCTH IIEPHO/Ia
cBOOOITHBIX KOJIeOaHUH OT CONPOTUBICHNUS. McciaenoBanue KoineOaHui
rpy3a Ha MaCCHBHOU IPY>KUHE C IENBI0 (POPMHUPOBAHUS
MpeJICTaBICHUI 00 UeaIbHON MOIEIU TPYKUHHOTO MasITHHKA. 3aKOH
COXpaHCHHS YHEPTUH MPH KOJICOAHHUAX rPpy3a Ha IPYyKUHE.
HccrnenoBanne BEIHYKICHHBIX KolieOaHmid. HaOmroneHre pe3soHanca.

OrnpeneneHue yCIOBUN NPUMEHUMOCTH MOJIETH MaTeMaTHYE€CKOTO
MasTHUKA U UI€aJIHbHOTO MPYKUHHOTO MasiTHUKA. Perienue
pac4€THBIX 3aJa4 ¢ SBHO 3aJlaHHOM U HESBHO 3aJJaHHOU
(U3NIECKON MOJICNBIO C HCIIOF30BAHAEM OCHOBHBIX 3aKOHOB U
dbopmyn mo Teme «MexaHudeckue kojicOaHus». Pemenue
KadeCTBEHHBIX 3ajad, TPEOYIONINX IPUMECHEHHUS 3HAHUH 110 TeMe
«Mexanndeckne xonebanms». OObICHEHHE yCTPoIcTBa U
MIPUHIINIA ASHCTBHUS METPOHOMA, YaCOB, Kauesei, My3bIKalIbHBIX
HHCTPYMEHTOB, cetficmorpada. Mcnons3oBanue [ T-TexHOMOTHIA TpU
paboTe ¢ TOMOTHUTEIHHBIMI HCTOYHUKAMHU HH(DOPMAITHH IO TEME,
UX KPUTUYECKUI aHAJIU3 U OLIEHKA JOCTOBEPHOCTH

50. Pe3onanc. PesonaHcHas kpuBas. BausHue 3aTyXxaHus Ha BUJ
PE30HAHCHOM KpUBOH. ABTOKOJICOaHUS.
TexHn4eckue ycTpOoHCTBA M TEXHOJIIOTHIECKUE MTPOLIECCHl: METPOHOM,
Yackl, Kauelll, My3bIKalbHbIe HHCTPYMEHTBHI, cericmorpad.
JemoncTpanuu.
HccnenoBanue BHIHYXKICHHBIX KoieOanuil. Habmonenne pe3onanca.
5.2 | DnexTpoMarHuTHeIE 6/2 | Ypox
Konebanus 51. KonebaTenbHblit KoHTYp. CBOOOAHBIE SIIEKTpOMAarHUTHBIE Kojiebanus B | [IpoBeneHe KOCBEHHBIX N3MEPEHHH U HCCIIEAOBAHNS

uaeanbHOM KoneOaTenbHoM KoHType. ®opmyna Tomcona. CBaA3b | 3aBHCHMOCTEH (DM3MYIECKUX BEIMIHH IIPH H3yICHHU
AMIUTMTYABL 3apsna KOHIACHCATOpA C AaMIUIUTYy[OW CHJIBI TOKa B | 3jeKTPOMAarHUTHBIX KOJIEOAHUH U IeTIel IepEMEHHOTO TOKa.
KoJIe0aTebHOM KOHTYpe. 3aKOH COXPaHEHWsI SHEPTUH B HICATEHOM Ounpezesnenne aGCOMOTHBIX M OTHOCHTENBHBIX OTPELIHOCTE
KOHegaTem’%OM KOHTYpe.  3aTyXaiollue 3HgKTp0MarHHTHHe u3MepeHuii pusnueckux Benuuud. OLEHKa IPaHul] HOrPELlIHOCTe .
K HUS. BBIHYXICHHBI KTPOMarHUTHBIE K HUSL. . .

071eba YAACHHBIC SMIEKTPOMA ¢ Kozeba N3yyenune ycTpoiicTBa M pUHINIA ASHCTBUS TpaHc(opmaropa.
TexHu4eckue  yCTpOWCTBA M TEXHOJIOTHUECKHE  IPOLECCHI:

N Habnronenue 3neKTpoMarHuTHOTO pe3oHaHca. M3yuenue
ANIEKTPUYECKUH 3BOHOK, TEHEpaTop NEPEeMEHHOTO TOKa, JIMHHUU .
OCILMJUIOTPAaMM 3JIEKTPOMAarHUTHBIX Koebanui. Pemenue
3JIEKTpoIepeay. i . .
JlemoHCTpaIHH pacdETHBIX 3a/1a4 C SIBHO 3aJJaHHON M HESIBHO 331aHHOM
CBOOOIHEIE 3IEKTPOMATHUTHBIE KOJIEOaHNs. 3aBUCHUMOCTD YaCTOThI (hr3HUECKOM MOJIEIIBIO € HCTIONB30BAHNEM OCHOBHBIX 3aKOHOB H
CBOGOHBIX KOJIEGAHHH OT HHAYKTHBHOCTH H eMKOCTH KOHTYpA. (bopmyn 1o TeMe «DNeKTpOMarHuTHEIe Kojebanus». Pemenne
OCUMIIOrPaMMBI 3JIEKTPOMArHATHBIX Konebanii. ['eHepaTop Ka4eCTBEHHBIX 3aJ1a4, TPEOYIOIINX MPUMEHEHHS 3HaHUH 110 TeMe
He3aTyXaloLUX 2J1eKTPOMATHUTHBIX KoseGatuit. Mozers «DneKTpoMarHuTHeIE Koebanusmy. CpaBHEHHE MEXaHUYECKUX U
SIEKTPOMATHUTHOTO TEHEPATOPA. BBIHYkKIECHHbBIE CHHYCOHIATbHBIE JJEKTPOMArHUTHBIX Konebanuii. ObbACHeHne ycTpolcTBa 1
KOTCBaRTs NPUHIUIIA IEHCTBUS JJIEKTPUUECKOT0 3BOHKA, TeHEPaTOpa
> MIepeMEHHOT0 TOKa, JIMHUH siekTponepenad. OnpeneneHne
52. MONIHOCTh TMEPEeMEHHOTO TOKAa. AMIUIMTYIHOE W JCHCTBYIOIIEe

3HAQUCHWE CWJIBI TOKa W HanpspDKEHWs TIpH  pasiIudHoOi  (dopme

YCIIOBUN IPUMEHUMOCTH MOJEIH MIeaIbHOTO KOJIe0aTeIbHOTO
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3aBHCUMOCTH IEPEMEHHOr0 TOKa OT BpeMmeHUu. CuHycoMTanbHBII
MepeMEeHHBIN TOK. Pe3ucrop, koHAEHCATOP U KaTyIlIKa HHAYKTUBHOCTH
B LIEMU CHHYCOMUJAIBHOTO TIEPEMEHHOro ToKa. Pe30HaHC TOKOB.
Pesonanc HanpsxeHuin

TexHuueckue  ycTpoiicTBa U TEXHOJOTMYECKHE  INPOLECCHI:
JJIEKTPUYECKUH 3BOHOK, TE€HEPAaTOp IEPEMEHHOTO TOKa, JHMHHUH
3JIEKTpoIepeiay.

HemoHcTpanuu.

Pesucrop, kaTyImka HHIYKTHBHOCTH U KOHJICHCATOP B LIETIH
MEepEeMEHHOr0 ToKa. Pe30HaHC npu mocieoBaTeIbHOM COETUHEHUN
pe3ucTopa, KaTylKyd HHIYKTUBHOCTU U KOHAEHCATOpa.

53.

WneaneHblii  TpaHChOpMaTop.  DKOJNOTMYECKHE  PUCKH  TIPH
MPOU3BOJICTBE JNEKTPOIHEPTUH. Kynerypa UCTIONIb30BaHU
3JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

TexHuyeckue  yCTpOHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
SNEKTPUUYECKUI 3BOHOK, TE€HEpaTop MEpPEeMEHHOTr0 TOKa, JIMHUU
JJIeKTpoIepeiay.

JemoHcTpanuu.

YcTpoiicTBO M IpUHIHMIT eicTBUS TpaHchopMaTropa. Moaens JTHHUN
3JIEKTpOIIepeIadn.

KOHTYpa. AHaJIU3 U OLICHKA ITOCJIE/ICTBUI NCTIOJIb30BAHUS
Pa3IMYHBIX CII0OCOOOB IPON3BOJICTBA JIEKTPOIHEPTUH C ITO3ULIUI
HKOJIOTHYECKOM O30MacHOCTH; PEACTABICHUH O paIliOHAIEHOM
MIPUPOAONOIH30BAHUH (B IIPOIIECCE MMOATOTOBKH COOOIICHHUH,
BBITIOJTHEHUH TPYIIIOBBIX MPOEKTOB)

JlabopaTopHBIE 3aHATHS

54.

H3mepenue neprosia cBOOOIHBIX KOJI€OaHUIH HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

V3y4eHre 3aKOHOB JIBIKCHHS TeNa B X0JI¢ KOJIeOaHHil Ha ypyrom
noyBece.

V3y4eHne qBHKEHHS HUTSHOTO MasTHUKA.

[IpeoOpazoBaHKe SHEPTUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanne yObIBaHUS aMILUTHTY bl 3aTyXaKOIMINX KOJeOaHHUH.
HccnenoBanne BEIHYXICHHBIX KojeOaHuil.3y4yeHne
TpaHcopmaTopa.

HccnenoBanue nepeMEHHOT0 TOKA Yepe3 MoCie[0BaTeIbHO
COCIIMHEHHBIC KOHICHCATOP, KaTYIIKY U PE3UCTOP.

HccnenoBanne paboThl HCTOYHUKOB CBETA B IIETIN IEPEMEHHOT0 TOKA.

53

MexaHn4yeckue u
3JIEKTPOMAarHUTHBIE
BOJIHBI.

6/2

Ypox

55.

MexaHuueckue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie u
IIPOJOJIbHBIE BOJIHBL llepuon, cCKOpOCTh paclpoCTpaHEHMsI U JUIMHA
BonHBL. CBOICTBa MEXaHMYECKHMX BOJIH: OTpPaKEHHE, IPeJOMIICHHE,
naTepdepenusa u gudpakmus. 3Byk. CKopocTh 3ByKa. ['poOMKOCTH
3Byka. Bricotra Tona. TemOp 3Byka. IllymoBoe 3arpsi3HeHHe
OKpY>Karoulei cpepl.

Habnronenue o6pa3oBaHus U paclpoCTpaHEHUS MMOIEPEYHBIX U
MIPOIOJIBHBIX BOJIH, OTPAKCHUS U MIPEIOMIICHUS, HHTEPhEpEHIINN U
IudpaKuu MEXaHUIECKUX BOJIH, aKyCTHUECKOTO pEe30HaHCa,
CBs3U T'POMKOCTH 3BYKa U BBICOTBI TOHA C aMHHHTyIIOﬁ M 9aCTOTOM
KosebaHui. VzydeHne cBOMCTB yIabTpa3ByKa U €ro MPUMEHEHHS.
HccnenoBanue CBONMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPA’KEHUE,
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TexHnueckue ycTpoicTBa M MPaKTHYECKOE TPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajiap, paJlolIpHUeMHHK, TeJIEBU30p, aHTEHHA, TeJe]oH,
CBY-neup, ynbTpa3ByKoBas JHarHOCTHKA B TEXHUKE U MEIMLIMHE.
JeMmoHcTpanuu.

O0pazoBaHue U pacrpoCTpaHEHUE MONEPEUHBIX M MPOJIOIBHBIX BOJH.
Komnebumommeecst Teo kKak HCTOYHUK 3ByKa. 3aBHCUMOCTH JITTHHBI
BOJIHBI OT YacTOTHI Konebanuii. Habmronenue oTpaskeHus u
TIPEJIOMIICHUS MEXaHNIeCKUX BOH. Habmonerne naTepdeperHnnu u
TUPaKIIN MEXaHUIEeCKAX BOJH. AKycTHUeCKuil pe3oHaHc. CBoiicTBa
yIBTpa3ByKa M ero npuMeHenne. HabmroneHue cBSI3u TPOMKOCTH
3BYKa U BBICOTBI TOHA C aMIUTUTYAOHN U 4acTOTOH KoJeOaHuil.

NpeJIOMIIEHHE, MOJIsIpU3anys, TU(PaKLus, HHTEpEPeHIHSL.
OOHapyxeHue HHYPAKPACHOTO U yIAbTPA(UOIETOBOIO H3ITYYESHHUH.

56. VYcnoBus n3MydeHus 3JIeKTPOMArHUTHBIX BOJIH. B3aumnas opuenramnus | CpaBHEHHE MEXaHUUECKUX U 3J€KTPOMArHUTHBIX BOJIH.
BEKTOPOB B DJIEKTPOMAarHUTHOH BosHE. CBOMCTBA 3JIEKTPOMArHUTHHIX | OmpeseneHne yCIoBUil IPUMEHUMOCTH MOJIEITH TApMOHUIECKO#H
BOJIH: OTP&KEHHE, NPEIOMIIEHHE, TMONApU3alMs, MHTEPYEPEHINS W | BoHbL PellleHue KauecTBEHHbIX 3a/a4, TpeOYIOIIX IPUMECHEHHUS
JAbpaKIs. 3HAaHUU 10 TeMe «MexaHUYEeCKUE U 3JIEKTPOMATHUTHBIC BOJIHBDY.
TexHmueckne ycTpoicTBa M IPAKTHIECKOE MPUMEHEHHE: My3BIKATBHBIC | []3yyeHne mapaMeTpOB 3ByKOBOil BOTHEL M3ydueHue
MHCTPYMEHTBI, Pajiap, pajiMONPHEMHHUK, TEEBU30D, aHTECHHA, TENEQOH, | pacrpocTpaHeHNs 3ByKOBBIX BOJH B 3MKHYTOM IIPOCTPAHCTBE.
CBY-nieup, ylbTpasBykoBas AHarHOCTHKA B TEXHUKE 1 MEJULIHE. OO0BsACHEHHE YCTPOICTBA U MIPUHIUIA ASHCTBUS MYy3bIKAJIbHBIX
AeMoHCTpalH. . HMHCTPYMEHTOB, pajapa, paluoIpUEMHUKA, TEIIEBU30PA, AaHTCHHBI,
Hccnenosanne  CBOMCTB  OJICKTPOMArHMTHBIX  BOJH:  OTP@XEHHE, | . . tbowa, CBU-iewn.
npesioMIIeHHe, MoJsIpu3anus, Tu(Pakuus, HHTepHEPeHIUSL.

57. [TpumeHeHne 3IeKTPOMAarHUTHBIX BOJIH B TeXHUKE U ObITy. [IpuHumne! | OObCHEHUE yIbTPa3ByKOBOM AMArHOCTHKU B TEXHHKE U

pamuMoCBS3W W TENeBHICHUS. Pamuonokamus. JDIEKTPOMarHUTHOE
3arpsi3HEHUE OKPYIKAIOIICH Cpebl.

TexHIYECKUE YCTPOWCTBA U IPAKTHUECKOE MPIMEHEHHE: My3bIKaJIbHEIC
WHCTPYMEHTEI, pajap, paIuonpHeMHUK, TeICBU30D, aHTEHHA, Tene]oH,
CBUY-mieun, yapTpa3ByKOBas IUATHOCTHKA B TEXHUKE U METHUIIHHE.
JemoncTpanuu.

OO6HapyxeHne HHPPAKPACHOTO U YIBTPAPHUOTICTOBOIO UIITyICHUI.

meauiuHe. McnonszoBanue IT-TexHONMOTHIA TIpH padoTe ¢
JIOTIOTHUTEIHHBIMHA UCTOYHUKAMHU HH(POPMAIIUHU TI0 TeME, HX
KPUTUYECKHUI aHAIN3 U OIIEHKA JJOCTOBEPHOCTH. AHAIH3 U OI[EHKA
MOCJIEICTBHIIA ITYMOBOTO U 3JIEKTPOMATHUTHOTO 3arps3HECHUS
OKpY’KaloIel Cpebl ¢ O3HUIINI SKOIOTHIECKOI 0€301MacHOCTH;
MIPEJCTaBICHUH O PAaIlHOHAIIEHOM IPUPOAOIIONIb30BaHIH (B
MPOLIECCE TIOJATOTOBKU COOOIIEHHH, BRITOJTHEHUH TPYIITTOBBIX
TIPOEKTOB)

IIpakTueckue 3aHATUSA

58. IpodeccnonaiLHO OPHEHTHPOBAHHOE COAEPKAHNE: HAOTIONATh
3JIEKTPOMArHUTHBIA PE30HAHC.
M3yuenune napameTpoB 3ByKOBOI BOJIHBI.
N3yuenune pacpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM
MIPOCTPAHCTBE.
5.4 | Onruka. 12/2/4 | Ypox
59. [IpsmonuHeitHOE pacmpocTpaHeHue CBeTa B OMHOPOAHON cpene. Jlyu | HaOmromeHue onTHYecKUX SBICHHUM, MPOBEICHAE KOCBEHHBIX

cBeta. TodeuyHblii HCTOYHMK cBera. OTpakeHHE CBeTa. 3aKOHBI

W3MEPEHUil, UCCIeTOBaHNUS 3aBUCUMOCTEH (DU3NIECKHUX BETHYUH U

87




oTpaxkeHust cBera. [locTpoeHue H300paKEHUI B IUIOCKOM 3epKalie.
Cdeprueckue 3epkana. IIpenomiieHre cBeTa. 3aKOHBI HPEIOMIICHHS
cBeTa. AOCONIOTHBIN TOKa3arellb mpenoMieHus. OTHOCHUTEIbHBIHN
MOKa3aTesb MPEJIOMICHHUS.

TexHu4Yeckue yCTpoicTBa U TEXHOJIOTHYECKUE MPOLIECChl: OUKH, JIyTa,
TepucKor, QoToammapar, MHKPOCKOI, MPOSKIMOHHBIN ammapart,
TIPOCBETIICHNE ONITUKH, BOJIOKOHHAS ONTHKA, TH(PPaKIINOHHAS peIIeTKa.
HemoHcTpanuu.

3aKoHBI OTpaXKeHHs CBeTa. VcciaemoBaHne peTIOMIICHUS CBETA.
HaOnroieHue moyHOro BHYTPEHHETo OTpaskeHus. MoJielb CBETOBO/IA.

60.

ITocTostHCTBO 4acTOTHI CBETA M COOTHOLICHUE JUIMH BOJIH IIPH IEPEXO0JIE
MOHOXPOMAaTHYECKOTO CBETA YePe3 IPaHUIly pas3ziena AByX ONTHYECKHUX
cpen. Xon sydeit B mpm3me. CIOXHBIA cocTaB Oenoro ceera. L[Ber.
IlomHoe BHyTpeHHee oTpaxeHue. IIpenenbHBIM yroal MHOTHOTO
BHYTPEHHETO OTPa’KEHUSI.

TexHHUYeCKUE yCTPOICTBA U TEXHOJIOIMYECKUE NIPOLIECChl: OUKH, JIyIla,
nepuckorn, QoToannapar, MHKpPOCKOI, IPOCKIMOHHBIA ammapar,
MPOCBETIICHUE ONTHUKH, BOJIOKOHHAS ONITHKA, TU(PPAKIIOHHAS PEIeTKa.
JemoHcTpanuu.

HccnenoBaHue Xoga CBETOBBIX ITyYKOB 4epe3 IIOCKONAapalIeIbHYIO
IUTACTHHY U IPU3MY.

61.

CoOupatonmiie u paccenBaromme JTHH3BL. ToHKas nmH3a. DOKycHOE
paccTOsIHHE W ONTHYECKas CHa TOHKOM JHMH3BL. 3aBHCHMOCTH
(hOKYCHOTO PacCTOSIHUS TOHKOM c(hepryecKOi JINH3bI OT €€ FCOMETPUH
Y OTHOCHUTEIILHOTO MOKa3aTeNsl MPETOMIICHHUS.

TexHu4yeckue yCcTpoicTBa U TEXHOJIOIMUECKUE NPOLIECChl: OUKH, JIyIla,
nepuckor, (Qoroamnmnapar, MHKPOCKOI, NPOCKIHOHHBIN ammapar,
MPOCBETICHUE ONITHKH, BOJIOKOHHAS OTITUKA, AU(DPaKIMOHHAS PEIIETKA.
JeMmoHcTpanuu.

HccrenoBanne CBOWCTB H300paXCHUH B TMH3AX.

62.

YBenuueHnue, AaBaeMoe JUH30M. X0J dyda, MPOMIEAIIErO JIMH3Y HOJ
IIPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM onrudeckoil ocu. Iloctpoenue
M300paKeHUH TOYKM M OTpe3Ka IpsMOil B coOupamomux U
paccenBarOmnX JUH3AX M MX CHCTeMax. Paspermaromias crmocoOHOCTS.
I'ma3 xak onrudeckas cucrema.

TexHu4YecKue yCTpoiCcTBa U TEXHOIOIMUECKUE NIPOLIECChl: OUKH, JIyIa,
mepuckor, QoToanmapar, MHKPOCKOI, IPOSKIMOHHBIN ammapar,
MPOCBETIICHNE ONTHKH, BOJIOKOHHAS ONTHKA, IN(PPAKIIOHHAS PEIIeTKA.
JemoHcTpanuu.

Monenn MHUKpocKora, Teneckona. HaOmroneHne wHTepheEepeHIN
cera. HaOmonenue 1iBeToB TOHKHX Mi1eHOK. Habmonenne nudpaxnmm

OIIBITOB 10 NPOBEPKE MPEI0KEHHON THIOTE3bl IPU U3YUCHUU
SIBJICHUU IIPEJIOMJICHUS CBETA HA TPAaHULIEC pa3Jelia IBYyX Cpel,
NPEeJIOMJICHUSI CBETA B COOMparoliell 1 paccenBaroliei JINH3ax,
BOJIHOBBIX CBOICTB cBeTa. HaOitoieHue moJiHOro BHy TPEHHET o
OTpaXXCHMs1, U3yUdeHHE MOJenu cBeToBoAa. Iloyuenue
N300paKeHHs B CHCTEME U3 MIJIOCKOTO 3epKajla U JIMH3EI, B CUCTEME
u3 AByX MHH3. KOHCTpyHpoBaHKE TEIECKOMUYECKUX CHCTEM.
W3yuenue nosispusanuu CBETa, OTPaXEHHOTO OT MOBEPXHOCTHU
JIV3IIEKTPUKA, U3ydeHUE HHTEP(EPEHIINH Ta3ePHOTO U3y ICHNUS Ha
JByX wensx. [TomydyeHne ciekTpa n3ay4eHus: CBETOANO0AA IPU
MOMOIIN TU(PaKIIMOHHON peméTky. Pemenne pacy€THbIX 3a1a4 ¢
SIBHO 33/IaHHOM M HESIBHO 33aJ]aHHOM (hPU3NUECKON MOJIEINBIO C
UCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U (hopMyI1 1o Teme
«Ontukay. PeneHre kauecTBEHHBIX 3aa4, TPEOYIOLTIX
IIpUMEHEHHUs 3HaHui 1o TeMe «OnTuka». [loctpoenue u pacuér
N300paKeHNH, CO3/1aBaEMbIX INIOCKUM 3€PKaJIOM, TOHKOH JIMH30M.
Onpenenenue ycnoBuil IPUMEHUMOCTH MOJIENIN TOHKOW JINH3BI;
TpaHuUI] IPIMEHUMOCTH TeOMeTpHUYecKOr onTHkH. OOBsICHEHHE
0COOCHHOCTEH MPOTEKAHUS ONTHYECKHUX SBICHHMH:
nuHTepdhepeHnny, TMPPaKIHH, TUCIICPCHH, TTOJTHOTO BHYTPEHHETO
orpaxeHust. OObACHEHHE yCTPOWCTBA M IPUHINIA AEHCTBUS
OYKOB, JIYIIBI, IEPUCKOIIA, (OTOAIIapaTa, MUKPOCKOTIA,
MPOEKLMOHHOTO armnapaTa, TuQppaKMOHHON pemETKY,
BOJIOKOHHOH onTHKH. OOBsACHEHNE POCBETIEHUs onTHKH. PaboTa
B TpyIIax Npu 00CYXJCHUH BOIIPOCOB MEXKITPEAMETHOTO
xapakrtepa (Harmpumep, mo Teme « CBETOBBIE SIBIICHUS B TIPUPO/IE)
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cBera. M3yuenme  jmudpakumoHHoM — pemerkn.  HabGmronenwe
mudpakumoHHoro  cnekrpa.  HaOmromeHuwe — gucniepcuu  CBETa.
HaOmonenne mnomspuzanuu cBera. [IpumeHeHHe NONSIPOUIOB JUIs
U3y4YeHHs] MEXaHUYECKUX HaIpPsSKESHUH.

63.

IIpenensl MPUMEHUMOCTH F€OMETPUUECKON ONITUKH.

TexHUUECKHE YCTPOMCTBA U TEXHOJOTHYECKUE MPOLIECCHI: OUKH, JyNa,
nepuckorn, (QoToanmapar, MHKpPOCKOI, IPOSKIMOHHBIM ammapar,
MPOCBETIICHNE ONTHKH, BOJIOKOHHAS ONTHKA, AN(PAKIIOHHAS PEIIETKA.
JeMmoHcTpanuu.

3aKkoHBl OTpaxKeHus cBeTa. lccinenoBaHue TIPEJIOMJIEHUS CBETa.
HaOntoneHne nojsHOro BHYTPEHHEro OTpakeHMs. MoJienb CBETOBOJA.
HccnenoBanue xoja CBETOBBIX IyYKOB 4epe3 IIOCKONapauIENbHYIO
IUIACTUHY W Ipu3My. VccnenoBaHue CBOWCTB M300paKeHUH B JIMH3AX.
Mogenn MHUKpocKoma, Teneckona. Habmronenne uHTEphepeHINH
ceta. HaOmonenue 1iBeToB TOHKHUX MiIeHOK. Habmonenne nudpaxmn
cera. M3zyuenme  mudpaknmoHHod — pemetkn.  Habmronmenme
mudpaknmoHHOTO  clekTpa.  HabOmroneHwe — gucniepcuy  CBETA.
Habmonenne mnomspusanun cBeta. [IpuMeHeHHEe NONAPOMIOB JUIS
U3y4YEHHs] MEXaHUYECKUX HAIPSKCHUN.

64.

Uutepdepennms cBeta. KorepeHTHble  UCTOYHUKH. Y CIIOBHS
HAOJIOICHUST MAKCHUMyMOB M MHUHHMYMOB B HHTEP(EpPCHIIMOHHON
KapTHUHE OT JABYX KOT'€PEHTHBIX UCTOUYHUKOB. [IpuMepsl Ki1accudecKux
UHTEPPEPEHIIMOHHBIX CXEM.

TexHIUYECKHE YCTPOHCTBA U TEXHOJIOTHYECKUE TIPOIIECCHI: OYKH, JIyTa,
MIepUCKOTIL, (pOoToammapar, MHKPOCKOI, MPOSKIMOHHBIN ammapar,
MIPOCBETIICHUE ONITUKH, BOJIOKOHHAS OTITHKA, T (PPaKIIMOHHAS pEIIeTKA.
JemoncTpanuu.

Habmonenne wHTepdepeHnnu cBeta. HaOmoJeHWe IBETOB TOHKHX
wieHok. Habnronenue nudpaxiun ceera. Vzyuenue nudpaxiunoHHOR
pemietkn. HaGmrogenne nudpakumoHHoro cmektp. HabOmoneHnue
mucriepcun cBeta. HaGmronenuwe momspusanuu ceera. IIpumeHeHune
MOJSIPOMIIOB JUI W3YyUCHHsS MEXaHWYECKHX HaNpsHKeHUH. YCIoBHUE
HaOOACeHUsI TJIaBHBIX MaKCUMYMOB npu MaJIcHuU
MOHOXPOMATHYECKOTO  CBeTa Ha  JUQPAKIHOHHYIO  PEIIETKY.
ITonsipuzauus ceera.

TexHu4yeckue ycTpoicTBa U TEXHOJIOIMUECKUE MPOLIECChl: OUKH, JIyTa,
MEPUCKOIL, (poToaImapar, MHKPOCKOI, MPOCKIMOHHBIN ammapar,
MPOCBETIICHUE ONTUKH, BOJIOKOHHAS ONITHKA, TH(PPaKIIMOHHAS PEIIeTKA.
JemoHcTpanuu.

N3yuenune nudpaknmuoHHO# pemerkn. HabmoaeHne qudpakiimoHHOTO
CIEKTpa.
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HpaKTI/I‘ICCKI/IC 3aHATHA

65.

[Momy4nTs N300pakeHHsI B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3HI.
[Momy4nTs N300pakeHNs B CUCTEME U3 IBYX JIMH3.

Habmogate nudpakmum, uHTEphEpeHIMH W MOJSAPU3AlUN CBETa.
Habmonates aucnepcum.

Habmonate u nccnenoBanny JUQPPAKIIHOHHOTO CIIEKTpa.

W3mepenne nokasaTens MpeloMIICHHUS CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHHA OT BEIIECTBa (Ha
NpUMepe XXUAKHUX JHH3).

Wzmepenne GpoKyCcHOTO pacCTOSIHUS pacCeHBaIOIINX JIMH3.
KoncTpynpoBaHue TeneCKOIMYECKUX CUCTEM.

Wzyuenne naTepdepeHInH Ja3epHOro U3IyYeHUs Ha JIBYX LIENISX.
W3mepeHnue AJIMHBI CBETOBOM BOJIHBI.

JlabopaTopHBIE 3aHATHS

66. W3yuenne mongpu3allMd CBETa, OTPaXEHHOTO OT MOBEPXHOCTH
JMNEKTPUKA.
67. [lomydyeHne crekTpa W3IyYeHHS CBETOAMOJA MPH  ITOMOIIH

TU(GPAKINOHHON PEICTKH.

Pa3jen 6. OcHOBBI crieMATbHONH TEOPUHM OTHOCUTEJIBLHOCTH

6.1 | OcHOBBI 2 VYpoxk
CrienyatbHON 68. ['paHuibl [OPUMEHMMOCTH KIACCUUeCKOM MexaHuku. Iloctynatel | IIpoBelieHre KOCBEHHBIX M3MEPEHUI UMITYJIBCA U SHEPTUH
Teopun CNENMATLHON  TEOPHH  OTHOCHTENBHOCTH.  [IPOCTPAHCTBEHHO- | PENATUBUCTCKMX YacTHIL (10 (hoTorpadusM TPEKOB 3apsSyKEHHBIX
OTHOCHTCJIEHOCTH. BpeMeHHOW  wmHTepBal. [lpeoGpasosanusi  Jlopenma.  YCJIOBHME | YacTHI[ B MATHMTHOM IOJIE). AHAIN3 U ONIUCAHUE HU3UIECKUX
NPUIMHHOCTH. OTHOCHTENHHOCTh OJHOBPEMEHHOCTH. 3aMeUIEHHE | ABJIECHHUI C UCTIONB30BAHUEM MOCTYJIATOB CIIENHAILHON TEOPUH
BPEMEHHM U COKPAIIEHUE [JIUHBL. OTHOCUTENLHOCTH. OOBICHEHUE NPUHIMIIA TEHCTBHS
TexHUYECKHE  yCTPOMCTBA M TEXHOJOTHYECKME  MPOLECCHI: | CIYTHUKOBBIX MPUEMHUKOB, YCKOPUTENEH 3aPSIKEHHBIX YACTHUIL
CITyTHUKOBBIE TIPUEMHUKH, YCKOPHUTEIH 3apSIKEHHBIX YaCTHUIL.
DHEPIHs U UMITYJIbC PENSTHBUCTCKON YaCTHIIBI.
CBsi3p MAcchl C JHEPIUEH M MMITYJBCOM DEJATHBHMCTCKOW YaCTHIIBL.
DHeprus Mnoxosl.
TexHudeckue  yCTpOWCTBA M TEXHOJNOTMYECKHE  MPOLECCHL:
CITYyTHHKOBBIE TIPUEMHUKH, YCKOPHUTEIH 3aPSKEHHBIX YACTHIL
OKCIIepUMEHT, TabopaTopHbIe pabOTHI, MPAKTHKYM.
Onpenenenne WMIyJIbCa M DHEPTUH PENSTHBUCTCKAX 9acTHIl (I10
(hoTorpaduaM TpEeKoB 3apsHKEHHBIX YaCTHI] B MArHUTHOM TI0JI€).
IPaznen 7. KBanToBas ¢puszuka
7.1 | KopmyckynspHo- 8 Ypox [IpoBenenne KOCBEHHBIX U3MEPEHHM, UCCIIEIOBAHUS 3aBUCUMOCTEN
BOJIHOBOH JlyaJu3M. 69. ‘ PaBHOBeCHOE TEILIOBOE H3IydeHHe (M3IIydeHHe aOCOMOTHO YePHOTO MEXK1y QU3HIECKHMH BEIMIHHAMM DU H3YUCHHH ABICHHS
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Tena). 3akoH cMenieHus Buna. ['nnoresa [1nanka o kBaHTax.

®dortoHbl. DHeprus u uUMIylIbc (poToHa. DoTodddekt. Onbiter AT
CronetoBa. 3akoHBl ¢orodddekra. YpaBHeHHEe OWHIITEHHA LI
dbotoadpdexra. "Kpacnas rpanuma” hotodrddexra.

doroaddekra. OnpenencHre aOCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEINIHOCTEH M3MepeHni pu3nueckux BennduH. OIeHKa TPaHHUIl
MOTpeIlHOCTEN. Perenne pacuéTHbIX 3a1a4 C SIBHO 3aJaHHOU U
HESBHO 33JaHHON (PU3UIECKON MOJIEIBIO C UCTIONB30BaHUEM

70. IlaBnenne cBera (B 4YaCTHOCTH, [ABIEHHE CBETa Ha abCONIOTHO | OCHOBHBIX 3aKOHOB M (popMyll 1o TeMe «KBaHTOBBIE SBICHUSY.
HOIJIOLIAIONIYI0 M aOCONIIOTHO OTPaXKAIOIIyI0 IMOBEPXHOCTH). OmbITHI | PemieHre Ka4eCTBEHHBIX 3a/1ad, TPEOYIONMX TPUMCHCHHUS 3HAHUIM
ILH. JleGenena. 1o teMe «KBaHTOBbIE sBJIEHUS». ONpeneeHre yCIoBUI
Texuuueckue yCTpOHCTBa U TEXHOJIOTNICCKUE HPOLECCEL | mprMEHUMOCTH KBAaHTOBOM MOJIeNI CBETAa. AHAIN3 KBAHTOBBIX
CIEKTPOMETp, (OTONIEMEHT, (POTONATYMK, TYHHEIBHBIH MHKPOCKOII, MPOLIECCOB C UCTIONB30BAHMEM YpaBHeHus DifHIITeiHa 11
coMHeuHas batapes, CBCTONHONL. dboTodddexTa, MPUHINITA COOTHOMEHHET HEONPeIeTEHHOCTH
AemoncTpaiy. Iefizen6epra. OObsICHEHNE IPHUHITIIIA AEUCTBHUS CIIEKTPOMETPA,
HccnenoBanue 3aKoHOB BHeIIHETo (oTordhderra

¢dortosnemenTa, GpoTomaTyMKa, TYHHEIIBHOIO MUKPOCKOTIA,

71. Bonubel ne Bpoiis. JIHUHHa BOJIHBI Jie bpoilnss u pasmepsl 00JIACTH | conpeunoit Oarapen, ceeronuona. Mcnonp3oBanue [ T-rexHOMOTHIA
JIokanu3aliii ABIKYINCUCS YaCTHILEL. pu paboTe ¢ JONONHUTENLHBIMU HCTOYHHKAMU HH(QOPMALIMH 10
TexHuueckue  yCTpOWCTBa U TEXHONOTMYECKHE  MPOLECCL: | ronre yrx kpHTHUECKHI AHATH3 H OLICHKA IOCTOBEPHOCTH
CIEKTPOMETp, (OTOAIEMEHT, (POTONATYMK, TYHHEIbHBIH MHKPOCKOII,
coJlHeuHast OaTapesi, CBETOIUO/I.

JemoncTpanuu.
HccnenoBaHne 3aBUCUMOCTH COTIPOTHBIICHUS MOTYIPOBOTHUKOB OT
OCBEIICHHOCTH.

72. Judpakuust snexTpoHOB Ha Kpucrauax. Crenuduka n3MepeHuil B
Mukpomupe. CooTHOIIEHHS HeompeaeneHaoctel [ eitsenbepra
TexHnueckne  yCTpOWCTBA M TEXHOJIOTMUECKHE  IPOLECCHI:

CIIEKTPOMETp, (OTOIEMEHT, (POTONATUMK, TYHHEIBHBIH MHKPOCKOII,
COJIHeuHast 6arapest, CBETOJHOI.
JemoncTpanuu.
Ceeromuon. ConHedHas OaTapest.
7.2 | ®usuka aToma. Ypok

73. OnbITEl [0 MCCIIEJOBAaHUIO CTpoeHUs aroma. [lmanerapHas mozens | OmpeneneHue JUIMHBI BOJHBI JIa3epHOTO n3nydeHus. HaGmonenne
atoma Pesepdopna. JIMHENYATBIX CIEKTPOB. MccileoBanye ClieKTpa pa3peKeHHOTI 0
TexHuueckue  yCTpOWCTBA M TEXHOJIOTHUECKHE  IIPOLECCHI: | aTOMapHOI0 BOAOPOJA U M3MEpPEHHe MOCTOsIHHOM Pundepra.
CHEeKTpaJIbHBINA aHaJIH3 (CHEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIBbIOTEp. | V3ydeHne ycTpoiicTBa M AEHCTBUS CUETUNKA HOHU3HPYIOLIIX
JemoHcTpanny. yactull. OnpenesieHne yCIoBUil IPUMEHHMOCTH MOJIENTH aToMa
Monens ombiTa Pesepdopra. Pesepdopna. OObsicHeHnE TpUHIMIA AEHCTBUS CIIEKTPOCKOIIA,
Habmronenne TMHEHYaTHIX CIEKTPOB. Ja3epa, KBaHTOBOTO KOMITbIOTEPa. AHaJIM3 KBAaHTOBBIX IIPOLIECCOB

74. Tocrynatsi Bopa. Msinydenue 1 noromenue GpoToHOB NpH nepexoje | Ha OCHOBE IEPBOTO H BTOPOTo NMOCTYIaToB bopa

aTOMa ¢ OJTHOT'O YPOBHS SHEPTUU Ha APYTOH.
Bunsr ciextpoB. CriekTp ypOBHEH SHEpruH aToMa BOAOPOAA.
CrioHTaHHOE M BBIHYKJIEHHOE M3yueHue cBeta. Jlazep.

TexHuyeckue  yCTpoHCTBA U TEXHOJOTMYECKHE  IIPOLECCHI:
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CIEKTPAJIbHBIN aHaJi3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIH KOMIBIOTEP.
JeMoHcTpanuu.

YCTpoHCTBO U AeiicTBHE CUETUYNKA HOHU3UPYIOUINX YaCTHII.
OrnpeneneHue JUIMHBI BOJTHBI JTa3€pPHOTO H3ITYYCHHUS.

7.3 | ®usuka aTOMHOTO 8/2 | Ypox
fnpa u 75. Hyxnounnas monens sinpa I'eitzen6epra-IBanenxo. 3apsn siapa. [IpoBenenue U3MepeHUi paoaKTUBHOTO (hOHA C
3JIEMEHTapHBIX
ac p MaccoBoe uucio sapa. M30Tonsl. HCIOJIb30BaHUEM JI03UMETPa U UCCIIEJOBAHUE TPEKOB YacTHI] (IO
YaCTHII. o o
PannoaktuBHOCTB. Alb(ha-pacmaj]. DICKTPOHHBIH U MO3UTPOHHBIH rotoBsM dororpadusam). M3yueHue HOIOMEH s GeTa-qacTHI]
Gera-pacnian. ['amma-H3yHeHue. amomuaneM. OTpe/ieNieHne yClIoBUH MPUMEHUMOCTH MOJIENH
76. 3akoH paguoOaKTUBHOI'O pacriaja. PaI[I/IoaKTPIBHLIe M30TOIIbI B aTOMHOTIO siapa. AHaJu3 U OIUCaHue SIIEPHBIX pea[(up[f/'l C
npupoze. CBOMCTBA HOHUZHPYIOWIETO H3TyueHus. Binsie WCTIONB30BaHUEM MOHATHI MaCCOBOE YHCIIO U 3apsi siApa, YHEPT U
PaIMOAaKTUBHOCTH Ha KUBBIC OpraHu3Mbl. EcTeCTBeHHBIN (OH CBAI3U 5712, 3aKOHOB COXPAHEHNs 3apsi/ia, MACCOBOTO UHCHa 1
n3nydenus. Jlosumerpusi.
9HEPIrUM B SIICPHBIX PEaKLUAX, 3aKOHA PaAHMOaKTUBHOIO pacnanaa.
77. DHeprus CBs3M HYKIJIOHOB B sizpe. SnepHbie cuibl. JledekT Macchl OGbsICHEHHE IPHHIIATIA JACHCTBHS 103MMETpa, KaMepsl Buibcona,
Anpa. SIIEPHOTO PeaKkTopa, TEPMOSIEPHOTO PEaKTopa, aTOMHOW OOMOFI,
SnepHble peakuuu. [lenenue u cuHTe3 siaep. SAnepHble peakTophl. .
MarHMUTHOPE30HAHCHOW ToMOrpaduu. AHAJIU3 U OLCHKA BIUSHHS
[IpoGmemsl yrpaBIsIeMOTO TEPMOSICPHOTO CHHTE3a. DKOJIOTHICCKUE N
. PaavOaKTUBHOCTH Ha XKMBBIE OPraHU3MBI, @ TAKKE MOCIEACTBUIM
ACIEKThl Pa3BUTHUS AAEPHON SHEPTETUKH. . 9 N
Pa3BUTHSA AAEPHOMN SHEPTETUKU C O3ULUI SKOJIOrHYE€CKON
78. Meroas! perucTpaiy U UCCIeJOBaHUA 3JIEMEHTAPHBIX YaCTHLL.

- 6e30macHOCTH; IPECTaBIECHUH O palliOHAIBHOM
®DyHaaMeHTaJIbHbIE B3aUMOACHCTBYA. bapHOHbI, ME30HBI U JIENTOHBI.

IIpencraBnenue o CtangapTHOH Mozenu. KBapk-TiarooHHast MOETb
aZIpOHOB.

®usnka 3a npeaenamu CtangapTHOU Mozenu. TeMHas MaTepust 1
TeMHast YHEPT U

EnuHCTBO pr3mueckoil KapTHHBI MHpa.

MIPUPOAOTIONB30BaHUH (B MPOIIEcce MOJTOTOBKU COOOIIEHUH,
BBITIOJTHEHHS TPYIIIOBBIX MPOSKTOB)

JlabopaTopHbIe 3aHATHS

79. HccnenoBanue Gporope3snuctopa.

W3mepenne nmoctosHAO [11aHKa HAa OCHOBE HCCIIEJOBaHUS
thoroaddexra.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Yepe3 CBETOAUO OT
HaTPSOKEHUSI.

HabmoneHne THHEWYaToro CreKTpa.

HccnenoBanue cieKTpa pa3pexeHHOT0 aTOMapHOTO BOJOPOIa U
M3MepeHue MOCTOSTHHON Punbepra.

HccnenoBanue TpekoB Y4acTHII (10 TOTOBBIM (QOTOrpadusiM).
HccrnenoBanme paquoakTUBHOTO ()OHA C UCIIOIB30BaHUEM JO3HMETPA.
N3yuenue noromieHus 6eTa-4acThIl ATFOMUHUEM.

Paznea 8. DiieMeHTBHI aCTPOHOMMM U ACTPOPU3UKHU
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8.1 | DnemeHTHI 12/2 | Ypox HaGmonenue 38E31H0ro HeOa HEBOOPY KEHHBIM TI1a30M C
4CTpOHOMMH 1 80. Dranbl pa3BUTUS ACTPOHOMHHL. UCTIONBE30BaHUEM KOMIIBIOTEPHBIX IPUIIOKEHUM JJIs1 ONIPECIIEHHS
actpopusuku IlpuknagHOe ¥ MHUPOBO33PDEHYECKOE  3HAYECHUE  ACTPOHOMMH. | ITOJTOXKCHHS HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
[IpUMEeHUMOCTh  3aKOHOB ~ (DM3WKHM JUIS  OOBSCHEHHs TpuUpomsl | co3Be3aus CeBepHOro MoiyLapus u apkue 38€3apl. Habmonenue B
KOCMHYECKHX OOBEKTOB. METOMBI aCTPOHOMHYECKHX HCCICIOBAHHH. | Teneckor JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUI.

COBpCMCHHHe OIITHYCCKUC TCJICCKOIIBI, paaruoTeNeCKONkbl, | YyacTtue B JHUCKYCCHH O POJIX aCTPOHOMUU B cQBpeMeHHQf/'I
BHEATMOC(EPHAsi aCTPOHOMUSL. KapTHUHE MHpA, B IPAKTUYECKON JAESATEIbHOCTU YEJIOBEKA U
81. Bup 3Be3anoro HeOa. Co3Be3nus, SpKUe 3BE3/Ibl, IUIAHETHI, X BUIUMOE | AalbHEHIIeM HaydHOTeXHUYeCKOM pa3BuTHU. Iloaroroska
ABUKCHUC. cOOO0IIEHNH 0 METOIaX MOTyYeHHUS! HAYYHBIX aCTPOHOMHYECKHX
ConHeyHast cucTeMa. 3HAHUH, OTKPBITUSAX B COBPEMEHHOU acTpoHOMUH. [Ipumenenune
82. ConHevHas cucrema. OCHOBOIIOJIATaIOIINX ACTPOHOMUYECKUX MOHATHI, 3aKOHOB U

Comane. ConHeuHast akKTHBHOCTD. VcTounnk sHeprin CONHITA U 3Be3]. | TEOpHil Ui aHaIu3a U 00BSICHEHUS (PU3MYCCKHX TPOLIECCOB,
3BE3/bl, UX OCHOBHBIE XapaKTEPMCTUKH. Jluarpamma "CIEKTPANbHBIA | MPOUCXOIAMIUX B 3BE3/1aX, B 3BE3MHBIX CUCTEMAX, B

" o o
KJ1aCC - CBETUMOCTS . 3333}1]}1 TJIABHOHM IIOCJICOA0OBATCIIBHOCTH. MEKTaTaKTHYECKOU Cpee, NBKEHUS He6eCHBIX T, SBOJIIOLAN

83. 3aBUCUMOCTh ''Macca - CBETHMOCTh" i1 3Be3l IVIaBHOW | 3BE31 u BceneHHoi
Mmocje0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3Be3n. COBpEMEHHBIC
MPEJICTABICHUS. O MPOMCXOXKACHUH u 3Boionuu CojiHIa U 3BE3.
DTamnsl )KU3HHU 3BE3].

84. Muneunsrii [1yTs - Hama [Manaktuka. [Tonoxxenue u amxenne ConHua B
lanaktuke. Tunel ramakTuk. PaguoranakTuku v KBa3apbl. YepHble
JIBIPHI B SIpax TajJakTUK.

85. Bcenennas. Pacmmpenne Bcenennoil. 3akoH Xa06ma. Pas0Oeranume
rajlakTuk. Teopust bosbmoro B3pbeiBa. PeukroBoe usilyueHue.
MacmabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepemennsie npobi1eMbl acTpOHOMHH.

HpaKTI/I‘IGCKI/Ie 3aHATHA

86. IpodeccnonaILHO OPHEHTHPOBAHHOE COAEPKAHNE: HAOIIOIATh
3BE3HOr0 Heba HEBOOPYKEHHBIM IJIa30M C HCTIOJIB30BaHHEM
KOMIIBIOTEPHBIX HpI/IHO)KeHI/Iﬁ JJIA OMIPEACIICHUS TTOJIOKCHUSA
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro Nnorymapus 1 spKue 3Be315l1.

Ha6mronenus B Teneckor JIyHbI, TIaHET, TYMaHHOCTEH U 3BE3/THBIX

CKOILIEHUI
Pasnen 9. ®dusnyeckuii NpaKTHKYM
9.1 | ®usnueckuit 2 Ypok
TIPaKTHKYM 87. Croco0Osl HN3MEPCHU (1)I/IBI/I‘I€CKI/IX BCJIMYHUH C UCIIOJIb30BAHUEM HpOBe)IeHI/IG KOCBCHHBIX HBMCpGHHﬁ, I/ICCJ'[CI[OBaHI/Iﬁ
AHAJIOTOBBIX U HI/I(I)pOBI)IX N3MEPUTECIIbHBIX l'IpI/I60pOB u 3aBHCUMOCTEH (I)I/I3I/I‘I€CKI/IX BCJIMYHMH, ITPOBEPKA MPEIIIOKCHHBIX
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KOMITBIOTEPHBIX JaTYNKOBBIX CUCTEM. AOCOIIOTHBIC U OTHOCHUTEIIbHBIC
MOTPENIHOCTH U3MepeHNH pr3ndeckux BeandnH. OeHKa rpaHuIl
MOTPEIHOCTEN.

IIpoBeneHue KOCBEHHBIX U3MEPEHUMN, UCCIEN0BAHUN 3aBUCUMOCTEMN
(u3MYEeCKHX BEINYNH, IPOBEPKA MPEIIOKEHHBIX THIIOTE3 (BBIOOD U3
paboT, OIMMCAaHHBIX B TEMATHIECKHUX pa3zeax "IKCIIepUMEHT,
nabopaTopHbIE PaOOTHI, IPAKTHKYM").

runotes (BbIOOp M3 padoT, ONMMCAHHBIX B TEMAaTHYECKUX paszesax
«Y4eHNYeCKNI SKCIIEPUMEHT, J1abopaTopHbIEe paboThI,
MPAKTHKYM»)

Paznen 10. O0001maroiee noBTopeHue

10. | O6oOmaroree 2 Ypox
1 TOBTOpCHHC 88. O06o001eHre 1 cucTeMaTH3alHs COAEPKaHus pas3/ielioB Kypca Yuactue B IUCKYCCHHU O POJIH (PM3UKH ¥ ACTPOHOMHH B Pa3IUUHBIX
"Mexanuka", "MosekymspHas Gpu3nka U TepMOAMHAMHUKA", cepax nesitenbHOCTH yenoBeka. [loaroroBka cooduieHunii o mecre
"DnexTponuHamuka”, "Konebanus u BoHE", "OCHOBHI CHICIIHATEHON (usuueckoii KapTUHBI MUPA B Py COBPEMEHHBIX MPE/ICTABICHHH
Teopuu otHocuTenpHOCTH", "KBanTOBast (usmka", "DaeMeHThI 0 mpupoze. BhinonHeHne yueOHEIX 3a/[aHHii, ICMOHCTPHPYIOIIHX
ACTPOHOMHMH 1 acTpodH3MKH". OCBOCHHE OCHOBHBIX IOHATHH, (PU3MUECKNUX BEIIUUUH U 3aKOHOB
Ponb usnku 1 acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJIOTHIECKOH, kypca QusMKu
COILIMAIBHON M 3THYECKOH chepax AesTeIbHOCTH YeJI0BEeKa, POIb U
MecTo (PM3UKH M aCTPOHOMHHU B COBPEMEHHOW Hay4YHOIl KapTHHE MHUA,
3Ha4YeHHE OMHUCATENbHON, CUCTEMAaTU3UpYIOIIel, 0OBACHUTEIBHON 1
MIPOTHOCTUYECKON (PYHKITHI (PU3NICCKOI TEOPHH, POITb (PHUIUICCKOM
Teopur B (POPMHUPOBAHUY MPEICTABICHUA O (PU3NICCKOI KapTHHE
MHpa, MECTO (PM3MYECKOW KAPTHHBI MUPA B OOLIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPE/ICTABICHUH O IPUPOJIE.
KoHncynbranuu no 20 89. Beenenue. Llenu u 3aauu n3y4eHUs: OCHOB MPOEKTHOU JeATEIbHOCTH.
MHIHBANTYaIIEHOMY 90. DOpPMYIIMPOBKA TEMBI HHAUBHIYAILHOTO IPOEKTA.
MIPOEKTY
91. Omnpenenenne TUIA IPOEKTA; GOPMYIHUPOBKA HIEH, SN
MIPOEKTHUPOBAHUS
92. V3ydeHrie HCTOYHHUKOB HEOOXOIMMO# MH(OPMAIIHH, OTPabOTKa METOZIOB
nioucka nadopmarmu B Vinteprere. CocrapieHue I1aHa TeKCTa.
93. Bbinucku u3 TeKcTa, TIMTHPOBAHNE TEKCTA, TOMETKH B TEKCTE.
94. OdopmiieHne MICbEMEHHOM YacTH MPOEKTa.
95. TToxBeneHne UTOTOB.
96. [IpaBuita oopmiteHHE pe3yIbTATOB, MPE3EHTAINS IIPOSKTA
97. OT4eT 0 X0/1¢ BHITIOITHEHHS MTPOCKTA.
98. YrpaBieHrne I3MEHEHUSIMH 1 3aBEPIICHNE TPOSKTa
Koncynbranus nepes 2 99. Koncynpranus nepen sk3aMeHOM

9K3aMCHOM
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[Ty6nuuHas 3amura 6 [y6nuyHas 3auTa MHAMBU LY aIbHOTO IIPOEKTa

UHIUBUIYaIbHOTO

HpoeKTa

CamocrosTensHas paboTta 39 | BrimonHeHNE MHANBAAYANTBHOTO MPOEKTA
12 | IMoaroroBka K 3amuTe HHANBULYATHHOTO IPOEKTA
12 IMoAroToBKa K 3K3aMeHy

[IpomexxyTounas 4

aTTecTanys B popme

JK3aMeHA

Bcero: 271
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2. YCJIOBUA PEAVIMBAIIUM YYHEBHOI'O IIPEIAMETA ®U3UKA

6.1 MaTtepuaJbHO-TeXHHYeCKOe o0ecrneyeHne

B coorBerctBum ¢ TtpebdoBanusmu PIOC COO k MarepuagbHO-TEXHHUUYESCKOMY
o0ecrieyeHnIo y4eOHOro mporecca yriayoJeHHbIH YPOBEHb Kypca (U3NKU U3YyYaeTCs B YCIOBUSX
npeaMeTHoro kabuHera (usuku. KaOuHer (Qu3MKM OCHAIIEH HEOOXOIMMBIM J1aOOpaTOPHBIM
000pyI0BaHKEM JIJIsl BBIMIOTHCHHS YKA3aHHBIX B TPOTpamMMe 1Mo U3MKE MPAKTUIECKUX padoT U
JEMOHCTPALIMOHHOTO 000PY/IOBaHHUS.

JIeMOHCTpallMOHHOE 00OPYZOBaHUE OOECIIEYMBAET IIOCTAHOBKY IIEPEUUCIICHHBIX B
nporpaMme mo (pu3uKe KIIOUYEBBIX AEMOHCTPALMNA ISl MCCIEIOBAaHUS U3YYaeMbIX SBIICHUN U
MPOIIECCOB, SMIUPHUUECKUX U (PYHTAMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUI.

JlaGoparopHoe oOopynoBaHUE MJi1 MPaKTUYECKUX padboT chOpMUPOBAHO B BHJE
TEMaTUYECKHX KOMIUIEKTOB U 00ECIICUYCHO B pacyeTe OJTHOTO KOMILIEKTA Ha JIBYX O0YYaroIIIXCsl.
Temaruueckue KOMIUIEKThI JabOpPaTOpHOro oOOOpYAOBaHUS IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUH aHAJIOTOBBIX U MU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIHHBIX
CUCTEM B BHJIe TU(DPOBBIX JTa0OPATOPUIA.

[TporpamMma ydeOHOTro mpeamera Ousnka peanmsyercss B yueOHOM kabunere dusukw, B
KOTOPOI UMEETCsI BO3MOKHOCTh 00ECTIeUnTh CBOOOIHBIN AOCTyn B IHTepHET BO BpeMs yueOHOTro
3aHSTHSI U B TIEPHOJ] BHEYUCOHOM EATETHHOCTH 00yUJarONIIXCS.

O6opynoBanue 1abopaTopuu U pabouux MeCT JIabopaTOPHH:

— Paboune mecta Ha 25 oOyuaromuxcs

— ABTOoMaTH3upoBaHHOE pabouee MECTO MpernoaaBaTes;

— HHTepakTuBHAA 10CKa, IPOEKTOP, KPOHILUTEHH;

— MarautHo-MapKepHas JI10CKa;

— Harnsgasie mocoOust (KOMITIEKTH Y4eOHBIX TaOJHII, TUIAKAThI: «(pU3HUECKIe BETUIHHBI U
dbyHIaMEHTaIbHBIE ~ KOHCTaHTBD»,  «MEXAyHapoAHas  CHCTeMa  €IMHUIl  CH»,
«TepHOANYEcKasl CHCTEMa XHMHUYECKUX d3JeMeHTOB a. W. MenneneeBay, MOPTPETHI
BBIIAIONINXCS YYCHBIX-(DU3UKOB U aCTPOHOMOB);

— JleMoncTparmonHoe 06opynoBanue (00111ero Ha3HAYCHUS U TEMaTHYECKHUE HAOOPHI);

— JlaGoparopHoe ob6opyaoBaHue (00IIero Ha3HAUYCHUS U TeMaTUYecKue Habophbl);

— Crarnueckue, TMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3IaTOYHbBIE MOJICIIH;

— KoMrmiekT TexHruueckoi TOKyMEeHTallii, B TOM YHCIIe MaciopTa Ha Cpe/icTBa 00ydeHus,
WHCTPYKIIUH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acHOCTH;

— KommiekT yueOHO-MeToANUeCKO JOKyMEHTAIIHNH;

— @oHJ OLIEHOYHBIX CPEJICTB IO MPEIMETY;

6.2 UnopmanmonHoe odecnedeHne peajn3anui NporpaMmMbl

B OubGnuoteunslii ¢GoHA BXOAAT y4uyeOHMKH U3 (enepasbHOro mnepedHsi y4eOHUKOB,
JIOTIYIICHHBIX K MCIOJIB30BAaHUIO IIPH PEATU3alUU UMEIOIINX IOCYJapCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro OOIIEero
0o0pa30BaHUsl OpPraHM3ALUSAMH, OCYILECTBISIOUIMMHU OOpa30BaTENbHYIO JEATEIBHOCTh U
YCTaHOBJICHUS NMPEAEIBHOTO CPOKa HCIOIb30BaHUS HUCKIIOUEHHBIX YUEOHUKOB, YTBEPKICHHOTIO
npukazoM Munnpocemenust Poccun ot 21.09.2022 N 858. (3apeructpupoBano B MuHiocte
Poccun 01.11.2022 N 70799).

Crynenram  Komnemxa  obecrieuen  jgoctynma kK yueOHukam  ObC  Jlanb
(https://e.lanbook.com/) (kommekmuu "®ITY. Cpemnero ob6mero oOpa3oBanus. M3a-Ba
«IIpocBemmenuey, "Axkagemus". O6meoOpa3oBaTeNbHbIE TPEAMETHI).

B o06pazoBaTenbHOM IpoIecce UCIONIb3YIOTCS AIEKTPOHHBIE 00pa3oBaTelbHbIE PECYPCHI
u3 (enepanbHOro MepeyHs OHIIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCOB, JOMYIIEHHBIX K
UCIOJBb30BAHUIO  TpU  peald3allid  UMEIOIIMX  TOCYAApCTBEHHYIO  aKKpEIUTAIHIo
00pa3oBaTeNbHBIX MPOTrPaMM HAYaJIbHOIO OOIIEro, OCHOBHOI'O OOIIEro, CpexHero oOIIero

96


consultantplus://offline/ref=DF9B59543773FDEF0A732C3519FF6FA7052B0A67429ECDAC179F67F9DA9A938D479D6F9E728FD0BC8B5CC0D750A819A9F9AD6Ec5LCJ

o0pa3zoBaHus, YTBEpXKACHHOTO mpukazoM MunHnpocBemenuss Poccunm 18.07.2024 N 499.
(3apeructpuposano B Muntocte Poccun 16.08.2024 N 79172).
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