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1. HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHoro npenmera Ousnka npeaHa3HadeHa Uil U3y4eHUs! GU3NKU
IpU peanu3aluu CpeaHero oomero o0pa3oBaHus B peieiax OCBOCHUS IPOrpaMMBbl IOATOTOBKU
cnenuanuctoB cpeanero 3BeHa 09.02.11 Paspaborka u  ymnpaBieHUE NPOrpaMMHBIM
o0ecreyeHneM.

VYuebubliii npenmer Pu3nka NpUHAAICKUT NpeIMETHON obnactu EcrecTBeHHO-HAayYHBIE
npeamersl, ®I'OC cpennero oduiero oOpa3oBaHMs, M HM3y4aeTcssi B COCTaBe 00s3aTeNbHbIX
y4eOHBIX IPEMETOB 00111e00pa30BaTEIHHOTO IIUKIIA.

Pabouas mporpamma yuebHoro npeamera ®usrka (0a30Bblii YpOBEHb) pa3paboTaHa Ha
ocHoBe TpeOoBanuii Kk pesynabraram ocBoerus ®I'OC COO, a taxxe QenepanbHON pabouei
IpOrpaMMbl BOCIIUTAHUSL.

Conepxanue mporpaMMbl 1o (M3MKE HampaBlieHO Ha (HOpPMUPOBAHHE ECTECTBEHHO-
HAY4YHOH KapTUHBI MUpa IIpU 00yueHUH UX (U3uKe Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-
NesITeIbHOCTHOTO Noaxo/a. [Iporpamma no ¢usuke coorsercTByeT TpeboBanusm PI'OC COO k
IUTAHUPYEMbIM JTMYHOCTHBIM, ITPEIMETHBIM U METAIIPEIMETHBIM pe3yibTaTaM 00yueHHsl, a TaKKe
YUUTHIBAET HEOOXOJMMOCTh peau3allii MEXKIPEAMETHBIX CBs3e (DU3MKH C €CTeCTBEHHO-
HaY4YHBIMM Y4e€OHBIMH IIpeMeTaMu. B Hell onpeaesstoTcst OCHOBHBIE 1IeNU U3ydeHUs (PU3MKH Ha
YpOBHE CpeAHero oouiero oOpa3oBaHUs, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (DU3HKU:
JMYHOCTHBIE, METaNpeIMETHBIE, ITpeIMETHbIE (Ha 6a30BOM YPOBHE).

Pabouas nmporpamma o pu3MKe BKIIOYALT:

— IUTaHUpYEMble pe3yibTaThl OCBOEHUS Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM
qucie MPEeIMETHbIE Pe3yIbTAThI.

[Tpu pazpaboTke paboueil mporpaMmbl B TEMATUYECKOM IJIAHUPOBAHUHU JTOJDKHBI OBITH
YUYTEHbI BO3MO>KHOCTHU HCIIOJIb30BAaHMsI AIEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB,
SBIISIOMIMXCST  y4eOHO-METOJUYECKUMH  MaTepuayiaMd  (MYJIbTHUMEAMWHBIE  TPOTPAMMBIL,
3JIEKTPOHHBIE YUEOHUKHU U 33JaUHUKH, 3JEKTPOHHBIE OMOINOTEKH, BUPTYyaIbHbIE JaOOPATOPUH,
UTPOBBIE MPOTPAaMMBbI, KOJUIEKIIMU IU(PPOBBIX 00pa30BaTENBHBIX PECYpPCOB), PEATH3YIOIIMMU
JTUTaKTUYECKHE BO3MOXKHOCTH HH(POPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH, CO/IepIKaHe
KOTOPBIX COOTBETCTBYET 3aKOHO/IaTENbCTBY 00 00pa30oBaHUH.

Pabouas mnporpamma 1o (u3MKE NPEAOCTABISET BO3MOXKHOCTb JUISl peaIn3aluu
pPa3IUYHBIX METOJMYECKUX TMOAXOJO0B K OpraHu3alud oO0ydyeHHs (U3UKE MpH YCIOBUHU
COXpaHeHMsI 0053aTeIbHOM YacTu cofiep KaHus Kypca.

du3nka Kak HayKa 0 HanOoJiee 00X 3aKOHAX MPUPOJIBI, BBEICTYIIAs B KAU€CTBE yUeOHOTO
npeaMeTa B KOJUIEKe, BHOCHT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00 OKpYXKaroleM MUpE.
Kypc ¢usukun - cucremooOpa3yrouii 11 €CTeCTBEHHO-HAYYHBIX YUEOHBIX HPEIMETOB,
MOCKOJIbKY (hpH3MuecKue 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBICHUH, M3ydaeMbIX XUMHEH,
ouosnorueit, puznueckoi reorpadued u actrpoHoMue. Mcrnoap30Banme U aKTUBHOE TPUMEHEHUE
(bu3nuecKkux 3HAHUN ONpeeNnseT XapakTep M pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJOTMH B cdepe
HHEPreTHKHU, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYYEHMs] HOBBIX MaTepUalioB C 3aJaHHBIMHU
cBoWicTBaMM U Jpyrux. M3yueHue ¢u3MkM BHOCUT OCHOBHOH BKJIag B (OpPMHpPOBaHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa OOYYaromuXcs, B (OPMHPOBAHHUE YMEHHUU NPUMEHSTH
HAYYHbII METOJ] MO3HAHUS ITPH BHIMIOJHEHUH UMHU Y4E€OHBIX UCCIICIOBAHUIM.

B ocHoOBYy Kypca U3MKH MOJOXKEH P HICH, KOTOpbIE MOXHO paccMaTpuBaTh Kak
HPUHIUIBI €70 TOCTPOCHHUS.

Wnes uenoctHocTr. B COOTBETCTBUM € HEM KypcC SIBISETCS JJOTUYECKH 3aBEPIICHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUYECKOU, TaK U
COBPEMEHHOU (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUY ¢ Hel MaTepuan Kypca Gu3nku 00beJUHEH BOKPYT
¢uznueckux Teopuil. Bemgymmm B Kypce sBiseTcss (OPMHUPOBAHHME MPEICTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.
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Wnea  rymanutapuzanuu. Peanmsanuss  uaen  OpeanonaraeT  MCIHOJIb30BAHUE
TYMaHUTApHOTO TOTEHIMana (HU3NYECKOH HAyKH, OCMBICICHHE CBSI3U DPa3BUTUSA (UBUKU C
pasBUTHEM OOIIECTBA, a TaKXKe C MHPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU U 3KOJOIMUECKUMHU
podsieMaMu.

Wnes npuknagHoi HanpasieHHOCTH. Kype pu3uku npeanosnaraer 3HakoMCTBO C IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKECHUH N3yUYEeHHBIX TEOPHA U 3aKOHOB.

Wnesa sKonoruszauuu peaau3yercs MOCPEICTBOM BBEICHMS HIIEMEHTOB COJCpPXKaHMS,
MOCBALICHHBIX 3KOJIOTMYECKUM TNpo0IeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CYXAeHUs NpoOJIeM pallMOHAIbHOTO IPUPOJIONIOIB30BAHUS U
IKOJIOTNYECKOH OE30IaCHOCTH.

CrepKHEBBIMM ~ 3JIEMEHTaMM  Kypca  (QU3UKM  SBIAOTCA  (U3MYECKUE  TEOpUHU
(bopmupoBanme mpeACTaBICHUA O CTPYKTYpe TOCTPOCHUS (UIUYECKON TEOpHH, pOJIU
(GyHIaMEHTAIbHBIX 3aKOHOB M IPHUHLUIIOB B COBPEMEHHBIX IPEACTABIEHHUSIX O MPHPOJE,
IpaHUIaX MPUMEHUMOCTH TEOPUH, [T OTIMCAHKSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0 B Kypce (PU3UKH pean3yercs Ipex/ie BCEro 3a cyer
OpraHu3alH SKCIIEPUMEHTAIBLHOMN IEATEIbHOCTH 00YyJatOIIIXCSl.

s 6a30BOro ypoBHs Kypca (PM3MKM — 3TO MCIIOJIb30BAaHME CUCTEMbI (DPOHTAIBbHBIX
KPaTKOBPEMEHHBIX JKCIEPUMEHTOB U JiabopaTopHbIX padoT. OOecrieunBaeTcsi OBJaJCHUE
00y4aroImUMHUCs YMEHHUSIMU NIPOBOJUTh KOCBEHHBIE M3MEPEHUs, MCCIEIOBaHUs 3aBHCUMOCTEH
($U3NIECKUX BETMYMH U IOCTAHOBKY OIBITOB IO IMPOBEPKE MPEI0KESHHBIX THIIOTES.

Pemienue pacueTHBIX M KaueCTBEHHBIX 3aJay C 3aJaHHOM (U3MYecKol MOJEeNbIo,
MO3BOJISIET IPUMEHSTh N3yYSHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasJiesia Kypca, TaK
U MHTETPUpYs 3HAHMS U3 Pa3HbIX pa3aesioB. I KaueCTBEHHBIX 3a/1a4 MIPUOPUTETOM SIBIISIOTCS
3aaHusl HAa OOBSCHEHHE MPOTEKAHUS (PU3HMUECKUX SBICHUI U IPOIIECCOB B OKPYKAIOIICH KU3HH,
TpeOyrole BblOOpa (u3MUECKOW MOJeNu JUIs CHUTyallud NPaKTUKO-OPUEHTHUPOBAHHOTO
Xapakrepa.

OCHOBHBIMH LIETSAMH U3Y4EHUS] PU3UKU SIBIISIOTCS:

— (opmHpOoBaHUE HHTEPECA B CTPEMIICHHS 00yJarOINXCst K HAYYHOMY U3y4EHHIO TPUPOJIHI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHE TMPEACTABICHMH O HAyYHOM METOA€ TO3HaHUS U  (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBIICHHSIM;

— (QopmHpoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3ylbTaTa M3Y4YEeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (QopmupoBaHuE YMEHHH OOBACHATH SIBICHUS C UCIOJIb30BaHUEM (PM3NYECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;

— (QopmHpoBaHUE TPEACTABICHUH O POIM (U3UKHU JJIS Pa3BUTUS JAPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHI.

JlocTikeHne 3TuX Ieneil ol0ecrneynBaeTcsi peleHHeM CIeAYIOIIUX 3a7ad B IMpoliecce
U3Y4EHHUs Kypca (PU3UKU:

— TIpUOOpETeHHE CHUCTEMbl 3HAHHWH 00 OOIMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKIIFOYAsT MEXaHUKY, MOJISKYISIPHYIO (PH3UKY, JIEKTPOIUHAMHUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

— (QopmHpoBaHUE YMEHUH MPUMEHSITH TEOPETUICCKHUE 3HAHUS ISl O0BSICHEHUST (PH3HMUECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;

— OCBOEHHE CITIOCOOOB pPEIICHHUs Pa3IUUHBIX 33/1a4 C SIBHO 33J]aHHOM (pr3nyYecKoil MOJETbIO,
3a1a4, IOJpa3syMEBAIOMIUX  CaMOCTOSATENIBHOE  CO3JaHue  (PU3MUECKOM  MOJend,
COOTBETCTBYIOLIEH YCIOBHAM 3a/1a4H;

— TMOHMMaHUE (U3NYECKMX OCHOB U NPUHIMUIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;



— OBJAJEHHE METOJaMHM CaMOCTOSITEIbHOIO IUIAHUPOBAHMUS M IMPOBEACHUS (PU3NYECKHX
9KCHEPUMEHTOB, aHAJIN3a U UHTEpIpeTalui HH(OPMALIUU, ONIPEIETIEeHUs JOCTOBEPHOCTH
IIOJIyYEHHOT'O pE3yJIbTaTa;

— CO3JaHHME€ YCIOBMH Ul pa3BUTHS YMEHHUH MPOEKTHO-HCCIIENOBATENbCKOM, TBOPUECKOH
NESITETbHOCTH.

BHyTpeHHSIS OLlEHKA BKJIIOYAeT:

— CTapTOBYIO JUATHOCTHKY;

— TEKYILYIO U TEMAaTUYECKYIO OLIEHKY;

— HTOTOBYIO OLICHKY;

— TNPOMEXYTOUYHYIO aTTECTALHUIO;

— TICHXOJIOTO-TIeJIarorHIecKoe HaboAeHNE;

— BHYTPEHHHI MOHUTOPHHT 00pa30BaTEIbHBIX JOCTIKEHUH 00yUJarOIIUXCsl.

JUTUTETbHOCTh KOHTPOJBHOW paboThl, sBISIOMIEHCS (HOpMO NMHUCHMEHHOW MPOBEPKU
pe3yiabTaToB OOy4YeHMsI C LEJIbI0 OLEHKH YPOBHS JOCTHXKEHHMS INPEAMETHBIX U (WIN)
METaIpPEeIMETHBIX PE3YJIbTaTOB, COCTABIISIET OT OJHOTO JI0 IBYX YPOKOB (He Oojee yem 45 MUHYT
KaJKJIbIH ).

JUIMTEeNhbHOCTh TPAKTUYCCKOW PabOTHI, SIBIISFOIICHCS (OPMOI OopraHu3anuu y4eOHOTO
npoliecca, HalpaBICHHOW Ha BBIPAOOTKY y OOy4aroIIMXCs MPAKTUYECKMX YMEHUH, BKIIHOYast
nabopaTopHble, MHTEPAKTHBHbIE M WHBIE pabOTBl W HE SBISIOMEHCS (OpMOW KOHTPOII,
COCTaBIsieT OAMH YpOK (He Oosee yuem 45 MUHYT).

[Ipu sToM 00BEM y4eOHOrO BpPEMEHHM, 3aTPAauyMBACMOTO Ha IPOBEACHUE OIIEHOYHBIX
npolenyp, He JokeH npesblmath 10% oT Bcero oobema yueOHOIO BpEMEHM, OTBOAMMOIO Ha
M3YyYEHUE JAHHOI0 y4eOHOro mpeaMeTa B JaHHOM rpynne B TeKyleM ydeOHoM roay";

2. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O IPEJIMETA
PU3UKA (BA3OBbIU YPOBEHD)

JIMYHOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh U CIHOCOOHOCTh OOYYaroMIMXCs
PYKOBOACTBOBATHCS CHOPMUPOBAHHOM BHYTPEHHEH MO3UITMUEH TNYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKJIEHUHN, COOTBETCTBYIOIIUX TPATUIUOHHBIM
IIEHHOCTSIM POCCHUUCKOTO 00IEeCTBa, PACIIUPEHNE )KU3HEHHOTO OIBITA M OMBITA JACATEIHHOCTH B
Ipollecce  pealu3ald  CPEeICTBaMHU  y4eOHOro  mpeaMeTa OCHOBHBIX — HamlpaBlIEHUUH
BOCIUTATEIbHON NEATEIIBHOCTH.

B pesynaprare wusyueHuss ydeOHoro mnpeamera Duszuka y oOywaromerocss OyayT
c(hopMUPOBaHBI CIEAYIONINE JJUYHOCTHbIE Pe3yJIbTAThI:

B coorBercTBUM ¢ TpeboBanusamu PI'OC COO YTo4uHeHHbIe JIMYHOCTHDIE Pe3yJIbTaThl
®OII COO

IPaXKAaHCKOTO BOCITUTAHHS:

—  c(OpPMHPOBAHHOCTH TPAXKAAHCKON O3UIIUU
00yJaroIerocsi Kak akTHBHOTO U OTBETCTBEHHOI'O YJICHA
poccHiickoro o0IIecTBa;

- OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX IIpaB U
00s13aHHOCTEH, YBOKCHHE 3aKOHA M IPABOMOPSIKA;

- MPUHATUEC TPAAUIIUOHHBIX HAIITUOHAJIbHBIX,
O6HlequOBe‘IeCKI/IX TYMAaHUCTHYCCKUX U
JIEMOKPATUIECKHUX [ICHHOCTE;

—  TOTOBHOCTH IIPOTUBOCTOSATH HICOJIOTHH YKCTPEMH3MA,
HAIIMOHATIN3Ma, KCeHO(DOOUH, TUCKPUMIHAITUH I10
COLMANILHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHATEHBIM
MpHU3HAKAM;

- TOTOBHOCTBH BECTHU COBMECTHYIO NC€ATCIIBHOCTH B
MHTEpecax rpakJAaHCKOro o0IIeCTBa, yUacTBOBATh B

1) TpakJaHCKOTO BOCIIUTAHWS:

—  cOpMHPOBAHHOCTH IPAKTAHCKON MTOZUITUH
00y4JaroIerocs Kak akTHBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO
o0111ecTBa;

— HPHUHATHC TPAAUITHUOHHBIX
O6HI€‘I€HOB€‘IGCKI/IX TYMAaHUCTHYCCKUX U
JAEMOKPATHUICCKUX HCHHOCTCﬁ;

— TOTOBHOCTH BECTH COBMECTHYIO
JIESTEbHOCTh B MHTEPECaX IPa)TaHCKOTO
o0IIecTBa, y9aCTBOBATh B CAMOYIIPABICHUH
B 00pa30BaTEeIHHON OpraHU3alny;

—  yYMCHHE B3aUMOJICHCTBOBATE C
COIMUAJIbHBIMU UHCTUTYTaMH B




caMOyIpaBJICHUH B 00111e00pa30BaTeIbHON OpraHu3aluu
U IETCKO-IOHOLIECKUX OpraHu3alusix;

YMEHHE B3aUMOJAEHCTBOBATh C COLIUANBHBIMU
MHCTUTYTaMH B COOTBETCTBUH C X (QYHKLIUAMHU U
Ha3HA4YCHHEM;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM
JeATEILHOCTH;

COOTBCTCTBUU C UX q)yHKI_lI/IHMI/I n
Ha3HaAa4YCHUCM,

TOTOBHOCTH K FyMaHHTapHOﬁ u
BOJ'IOHTepCKOﬁ JACATCIbHOCTH,

TIAaTPUOTUIECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHUICKON TPayKTaHCKOM
UAEHTUYHOCTHU, IATPUOTU3MA, YBAXKECHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Mepen PoanHoi,
TrOpJIOCTH 3a CBOW Kpail, cBOIO PoinHy, CBOM SA3BIK U
KyJbTYpY, NPOIILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO
Hapona Poccuy;

LEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U MPUPOAHOMY HACIENIUIO, TAMSITHUKAM,
TpaauuusaM Haponos Poccun, noctuxkenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYLIE;
upueliHas yOeXIeHHOCTh, TOTOBHOCTE K CITY)KCHHIO U
3amure OTeyecTBa, OTBETCTBEHHOCTH 33 €T0 CYAB0Y;

2) maTpUOTHIECKOTO BOCIUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKON
IPaKAAHCKOM HACHTUYHOCTH, TATPUOTH3MA;
[IEHHOCTHOE OTHOIIECHHUE K
TOCYJIapCTBCHHBIM CUMBOJIAM,
JIOCTH)KCHUSIM POCCUICKHUX YYCHBIX B
001acTé (PU3UKH U TEXHHKCE;

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHU !

OCO3HaHHE TyXOBHBIX LIECHHOCTEH POCCUICKOTO HApOAa;
c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS,
9THYECKOTO TOBEJICHNUS;

CIOCOOHOCTH OLIEHUBATh CUTYALMIO U TPUHUMATh
OCO3HaHHBIE PEIIeHHs, OPUCHTHPYSCH HA MOPAJIbHO-
HpPABCTBEHHbIE HOPMBI M ICHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHUE YCTOHUHUBOTO
Oyayero;

OTBETCTBEHHOE OTHOLICHHE K CBOUM POJHUTEISAM U (VJIH)
JOPYTUM YIEHaM CEeMBH, CO3IaHUIO CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHHSITHUS LIEHHOCTEH CeMEHHON JKH3HU B
COOTBETCTBHH C TPAIMUMAMH HapooB Poccun;

3) AYXOBHO-HPaBCTBECHHOI'O BOCTIMTAHUA:

c(OpMHPOBaHHOCTb HPABCTBEHHOT'O
CO3HaHMsI, STHYECKOTO NOBEICHHUS;
CHOCOOHOCTH OIICHUBATh CUTYALUIO U
MMpUHHUMATb OCO3HAHHBIC PCUICHUAA,
OpPHUCHTHUPYACH HA MOPAJIbHO-HPABCTBEHHLIC
HOPMBI U ICHHOCTH, B TOM YHCJIC B
JACATCIbHOCTH YYCHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IIOCTPOCHUE
ycToitunBoro Gymymiero;

3CTECTHYCCKOI'O BOCIIMTaAHUA

ACTETUUYECKOE OTHOLICHHE K MHUPY, BKIIOUas 3CTETHKY
OBITa, HAYYHOTO U TEXHUYECKOT'O TBOPUECTBA, CIIOPTA,
TpyZAa ¥ OOLIECTBEHHBIX OTHOIICHHIA;

CIOCOOHOCTH BOCTIPUHUMATh Pa3IMYHbIE BUJBI HCKYCCTBA,
TPaaUIM{ ¥ TBOPYECTBO CBOETO U IPYTHUX HAPOJIOB,
OIIYIIaTh AMOIMOHAIFHOE BO3/IeHICTBHE UCKYCCTBA;
yOeXXIEHHOCTh B 3HAYMMOCTH JJIsl IMYHOCTH 1 00IIecTBa
OTE€YECTBEHHOT'O U MUPOBOI0 MCKYCCTBA, STHUYECKUX
KyJIBTYPHBIX TPaAULUI U HAPOJHOTO TBOPYECTBA;
TOTOBHOCTB K CAMOBBIPA)KEHHIO B PA3HBIX BUAAX
UCKYCCTBA, CTPEMIICHHUE MTPOSBIATH KA4eCTBA TBOPUYECKON
JIMYHOCTH;

4) 3CTCTHYCCKOT'O BOCITMTAHUA

ICTETUYECKOE OTHOLICHHUE K MHUPY, BKIIOUas
3CTETUKY HAyYHOTO TBOPYECTBA, MIPUCYILET0
¢u3uueckoil HayKe;

(hM3M9IECKOTO BOCIUTAHUS:

c(hOpMHPOBAHHOCTH 3/I0POBOT0O M Oe30macHoro obpasza
KU3HHU, OTBETCTBECHHOI'O OTHOIICHUSA K CBOEMY 3I0POBBIO,
MOTPEOHOCTH B U3UUECKOM COBEPIIICHCTBOBAHUH,
3aHATHAX CHOpTI/IBHO-OBHOpOBHTeHBHOﬁ JACATCIIbHOCTBIO,
AKTUBHOC HCTIPUATUC BPECIAHBIX MPUBBIYCK U HHBIX (pOpM
NPUYUHEHUS Bpeaa GU3HYECKOMY U IICUXUYECKOMY
3JI0pOBbIO;

5) hu3rUecKoro BOCTIUTAHUSI:

c(hopMHPOBAHHOCTH 370POBOTO U
6e3omacHOro 00pa3a KU3HH,
OTBETCTBEHHOT'O OTHOIIICHUA K CBOEMY
3I0POBBIO, B TOM YHCIIC 3a CUCT
cobmoaeHus TpeboBaHU Oe301acHOM
9KCIUTyaTaIlH CPEICTB HHPOPMAIIMOHHBIX H
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI;

TPYAOBOI'O BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MACTEPCTBRA,
Tpynonrooue;

TOTOBHOCTb K aKTUBHOM JIeSTEIbHOCTH TEXHOJIOTHUECKON
Y COIMAITLHOW HATIPABICHHOCTH, CIIOCOGHOCTD
WHUIIUUPOBATDH, IJIAHUPOBATH U CAMOCTOATEIILHO
BBITIOJIHATH TAKYIO ICATCIbHOCTD,

6) TpyIOBOTO BOCITUTAHMS:

HHTEpEC K Pa3InYHbIM chepam
poeCCHOHATBHOM NESTEIbHOCTH, B TOM
YHCJIEC CBA3aHHBIM C (PU3UKOM U TEXHUKOH,
YMEHHE COBEPIIAaTh OCO3HAHHBINA BHIOOP
Oynymei mpodecCHu U pean30BhIBaTh
CO6CTBeHHBIe JKU3HCHHBIC IIJIAHBI;




—  HMHTepec K pa3iuyHbIM chepaM npodeccnoHatbHO —  TOTOBHOCTB M CITOCOOHOCTH K 0Opa30BaHHUIO
JeATEIbHOCTH, YMEHHE PEaln30BbIBATh COOCTBCHHbIC U caM000pPa30BaHUIO B 001acTH HH3HUKH HA
JKU3HCHHBIC TTaHbI; NPOTSDKSHHH BCEH )KU3HU;

—  TOTOBHOCTH M CHOCOOHOCTH K 00pa30BaHUIO U
€aM000pa30BaHMIO Ha MPOTSKCHUH BCESH JKU3HH;

9KOJIOTMYECKOT0 BOCIIUTAHUS: 7) 9KOJIOTHYIECKOTO BOCTIUTAHUS:

—  c(hOopMHPOBaHHOCTH IKOIOTHIECKOH KYJIBTYPBI, —  c(hopMHPOBAHHOCTH HKOIOTUIECKOM
MOHVMAaHHE BIMSHUS CONNATbHO-3KOHOMUIECKUX KyJIbTYpBI, OCO3HaHHUE ITI00aIBHOTO
MPOLIECCOB Ha COCTOSHUE IPUPOIHON M COIMATBHON XapakxTepa 3KOJIOTHYECKUX IpooIeM;
Cpebl, OCO3HAHHUE INI00aIBHOTO XapakTepa — IUIAHUPOBAHHUE U OCYILECTBIICHHE AeHCTBUI
SKOJIOTUYECKUX MPOOIIeM; B OKpY’Kaloliel cpesie Ha OCHOBE 3HAHUSA

—  IUIAaHUPOBAHUE U OCYILECTBICHHUE ACHCTBHUH B eneit yCTOH4MBOro pa3BUTHS
OKpY KarolleH cpefic Ha OCHOBE 3HaHUs LeJel 4eJI0BEYeCTBa;

YCTOHUMBOTO Pa3BUTHUS UEIOBEUECTRA,; —  pacILIMpeHHue OIbITa JesATeIbHOCTH

—  aKTHBHOE HEMpUATHE JeHCTBUM, MPUHOCAIINX BpE 9KOJIOTHUECKOH HAaNpaBIEHHOCTH Ha OCHOBE

OKpYyXarolleu cpene; UMEIOIINXCS 3HAHWH 10 (PU3UKE;

—  YMEHHE MPOTHO3UPOBATH HEOIATONIPHUATHBIC
9KOJIOTUIECKHUE TTOCIIEACTBHUS IPEATIPHHAMACMBIX
JIEHCTBUH, IPENOTBpAILATh UX;

—  pacIIMpEHHUE ONBITA NeATEIHPHOCTH YKOJIOTHYECKON

HalpaBJIeHHOCTH;

LIEHHOCTH HAY4YHOT'O MO3HAHUS: 8) IeHHOCTH Hay4YHOT'O MO3HAHUS:

—  c(hOopMHPOBaHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO |—  C(OPMUPOBAHHOCTH MUPOBO33PEHUS,
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU U COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
00I1IeCTBEHHOM NMPAKTUKH, OCHOBAHHOI'O Ha JHAJIOre pa3ButTust GU3UUECKOI HAYKH;

KyJbTYyp, CHOCOOCTBYIOIETO OCO3HAHUIO CBOETO MECTA B |—  0CO3HAHME EHHOCTU HAY4HOM
MOJMKYJIBTYPHOM MUpE; JIeSITeTIBHOCTH, TOTOBHOCTH B IIpOLEcce

—  COBEpIICHCTBOBAHHE S3BIKOBOI W UATATEIHCKOU H3y4deHNs (PU3UKH OCYIECTBISATh
KYJIBTYPHI KaK CPEICTBA B3aUMOJICHCTBHUSA MEXKIY JIFOAbMU MIPOCKTHYIO M UCCIIEAOBATECIHCKYIO
1 TI03HAHHSI MUPA; JIESTeTFHOCTh WHAWBUIYAIEHO U B TPYIIIIC

- OCO3HaHHUEC NCHHOCTHU Hay‘IHOfI ACATCIIBHOCTHU, TOTOBHOCTH
OCYHICCTBJIATDH NIPOCKTHYIO U UCCIIEAOBATCIILCKYIO
JACATCIBbHOCTh HHAUBUAYAJIBHO U B TPYIIIC.

B mporecce gocTukeHHs] TMUHOCTHBIX PE3yJIbTAaTOB OCBOEHUS MPOTPaMMBbI MO (pU3UKe y
00yJarommxcsi  COBEPIICHCTBYETCS  SMOLMOHAJIBHBIM  HHTEIUIKT,  MPENoJiararoiui
c(hOpMUPOBAHHOCTE:

— CaMOCO3HAHUS, BKJIIOYAIOLIET0 CIOCOOHOCTh IOHHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BHIETh HAIPABJICHUS Pa3BUTHUS COOCTBEHHON AMOLIMOHANBHOUN cdepsl,
OBITh YBEPEHHBIM B ce0€;

— CaMOpETyJIMPOBaHMs, BKIIOYAKIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aJanTUPOBaThCA K
AMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTMBALMHU, BKIIOYAIOIIEN CTPEMIIEHUE K JOCTUKEHHUIO LIEU U YCIIEXY,
ONTUMM3M, HHULIMATUBHOCTH, YMEHHE JIEMCTBOBAaTh, MCXOAS U3 CBOUX
BO3MOXKHOCTEH;

— OMIATHUH, BKIIOYAIONIEH CMOCOOHOCTh MOHUMATh O3MOIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YIUTHIBATH €T0 MPHU OCYIIECTBICHUN OOIICHHUS, CTIOCOOHOCTh K COYYBCTBHIO
U COTEPEKUBAHUIO;

— COLMaJbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTh BBICTPAMBATh OTHOIIEHHUS C
JOPYTUMHU JTIOABMH, 3a00THTHCS, TPOSBIISATH HHTEPEC U pa3peiaTh KOHQIHKTHL.

B pesymprate wusydenus yueOHoro mpeamera Dusuka y oOywaromerocs OymyT
c(OpMUPOBaHbI MeTaNpeIMeTHbIE Pe3yJbTaThl, OTPAKECHHbIE B YHHBEPCATbHBIX YUYEOHBIX
NeHCTBUSIX, a MMEHHO — IIO3HAaBaTelIbHble  YyHHUBEpCaJbHblE  y4uyeOHbIE  JIEHUCTBUA,
KOMMYHHUKATHBHBIC YHUBEpCaIbHbIC Y4eOHBIE JEWUCTBHUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
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y4eOHbIe ICHCTBUS, COBMECTHAS JEATEILHOCTD.

MeranpeameTHble pe3ynbTaTbl OCBOCHUS MIPEAMETA:

WJIX OCHOBAHUS JIJIsl CPABHEHUS,
Kiaccu(pUKaIuu U 0000IICHNS;

OMPENENIATh 1SN ACSITeIBbHOCTH, 3a1aBaTh
napaMeTPhl U KPUTCPUH UX TOCTHIKCHHUS,
BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTUBOPCUHS
B pacCMaTPUBAEMBbIX SIBICHUSX;

BHOCHTH KOPPEKTUBBI B [ICSITEILHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLCHUBATh PUCKH TOCIIEICTBUIN
JIEATENBHOCTH;

pa3BUBATh KPEATUBHOE MBIILICHHUE TIPU
peIlICHUH )KU3HEHHBIX MPOOJIeM;

MeranpeaMeTrHble | YHUBepcajbHble yueOHble aeiictBus (YY) YTo4HeHHBbIE YHUBEPCATbHbBIE
pe3yJabTarhl, @IrocC Coo yueOHblIe geiicrBus (YY) @OII
OTpa’keHHbIEC B COO

YHHBEPCAJIBHBIX

yueOHbIX

JelcTBUAX

OBnajieHne a) 0a30BbIC JIOTUIECKHUE IEHCTBUS: 1) 6a30BBIC JTOTHUSCKUEC JCHCTBYSI:
YHUBEPCATbHBIMHI —  CaMOCTOSITETHHO (POPMYIHUPOBATH U — CaMOCTOATENBFHO (POPMYITHPOBATE
Y4IeOHBIMH aKTyaJIM3HpPOBAThH IPOOIEMY, aKTyaJIH3UpOBaTh NpooIeMy,
[103HABaTEIbHBIMU paccMaTpuBaTh €€ BCECTOPOHHE; paccMaTpUBaTh €€ BCECTOPOHHE;
ACHUCTBUAMH: — yCTaHaBJIMBAaTh CYLICCTBCHHBIN IIPU3HAK — OIIPENECIIATh LEJIN ACATCILHOCTH,

3aJ1aBaTh apaMeTPhbl U KPUTEPUH UX
JOCTHKEHUS;

— BBIIBJIATH 3aKOHOMEPHOCTH U
NPOTHUBOPEYHUS B PACCMATPUBAEMBIX
(U3NYECKUX SBIICHUSX;

— paspabarsIBaTh IUIAH PEIICHHUS
MPOOJIEMBI ¢ YIETOM aHaIH3a
HAMEIOIIMXCS MATEPUATBHBIX H
HeMaTepHaJbHBIX PECYPCOB;

— BHOCHTBH KOPPEKTHBEI B
JeATEILHOCTD, OIIEHUBATh
COOTBETCTBHE PE3YIIBTATOB IEIISIM,
OLICHUBATh PUCKH MOCIIEACTBHUM
JIeATEILHOCTH;

— KOOPIMHUPOBATH U BBIMOJIHITH
paboTy B YCIOBHSAX PEabHOTO,
BHPTYaJILHOTO U KOMOWHHPOBAHHOTO
B3aMMOJIEHCTBHS;

— pasBHMBaTh KPEATHBHOE MBIILICHHE
MIPH PEIICHAY KA3HEHHBIX TIPOOIIEM.

0) 6a30BBIC UCCIIEIOBATEIILCKHE ICHCTBHS:

BJIaIeTh HAaBBIKAMH y4eOHO-
HCCIIEI0BATENIbCKOM U IPOEKTHOU
JACATCILHOCTH, HABbIKAMU pa3pCIICHUA
npo0eM;

CHOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSTEIFHOMY ITOUCKY METOJIOB
peuICHus MpakKTUICCKUX 3aaa4,
MPUMEHEHUIO PA3IUYHBIX METOJOB
MO3HAHUS;

OBJIAICHUE BUJAMH JEATENBHOCTHU 110
MOJY4EHHIO HOBOT'O 3HAHUS, €TO
MHTEPIPETALIH, IPe0OPa30BaHUIO U
NPUMEHEHHUIO B Pa3IIMYHbBIX YI€OHBIX
CUTyalusdax, B TOM YHCJIC IIPU CO3TaHUuN
y‘Ie6HBIX " COIMMAJIBHBIX ITPOCKTOB,
(hopmupoBaHEe HAYYHOTO THITA MBIIIJICHHS,
BIIa/ICHUE HAyYHOU TEPMHUHOJIOTHEM,
KIIFOUCBBIMH ITOHATUAMU U MECTOAMU,
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE
3a7a4M B 00pa3oBaTebHOM JESITENILHOCTH U
JKU3HEHHBIX CUTYallUsX;

BBISIBIISITh IPUUUHHO-CIIEICTBEHHBIE CBA3H U
aKTyalIU3UpOBATh 337a4y, BbIIBUIaTh
TUIOTE3Y €€ PELCHUs, HAXOJUTh
APTYMEHTBI IJI JOKAa3aTCIILCTBA CBOUX

2) 6a30BbIC UCCIIEIOBATEIILCKIC

IEUCTBHUS:

— BIIJIETh HAYYHOU TEPMUHOJIOTHUE,
KJIFOUEBBIMH TOHATHSIMH U
MeTOoAaMHU (U3NUECKON HAYKU;

— BIIQJIETh HABBIKAaMU y4eOHO-
UCCJIEJOBATENILCKOM U IPOEKTHOM
JeSITeIbHOCTH B 00J1aCTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIIFHOMY MTOUCKY METOJIOB
peureHus 3a1aq GU3NIECKOTO
COJIepKaHUS, TPAUMEHCHHIO
Pa3IMYHBIX METOAOB TIO3HAHMUS,

— OCYIIECTBIISTh PA3INYHBIC BUIBI
JIESTEIILHOCTH 110 TIOTYISHHUIO
HOBOTO 3HAHWsI, €r0 HHTEPIIPETAILINH,
peoOpPa30oBAHUIO U TPUMEHEHHUIO B
Pa3INYHBIX YIEOHBIX CUTYAIHSIX, B
TOM YHCJIE MIPH CO3TaHUH YIeOHBIX
MIPOEKTOB B 00JIaCTH (PU3HKH;

— BBISBIISTH IPHYUHHO-CIIC/ICTBCHHBIC
CBSI3U M aKTyaJIM3UPOBATh 33724y,
BBIJIBUTATh THIIOTE3Y €€ PeIICHUS,
HAXOJIUTh aPTYMEHTHI JJIs
JIOKA3aTebCTBA CBOMX
YTBEPKIACHHM, 3a]1aBaTh TTapaMeTPhl




YTBEPIKICHHUH, 3a71aBaTh apaMeTphl U
KPHUTEPHH PEILCHHUS;

aHAJIM3UPOBATH ITOJyYEHHBIE B X0JIe
peLIeHus 3a71a41 Pe3yIbTaThl, KPUTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTE,
IPOTHO3UPOBATH H3MEHCHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLICHKY HOBBIM CHUTYaILlHsIM,
OLICHUBATh PHOOPETEHHBIH OIIBIT;
pa3pabaThIBaTh IUIaH PEeLIeHUs MTPOOIEMBI C
YUETOM aHaIHM3a UMEIOIIUXCS
MaTepuagbHbIX 1 HeMaTepHaIbHBIX
Pecypcos;

OCYILIECTBIISITH eJICHAPABIICHHBIN TIOMCK
NepeHoca CpeCTB U CIIOCOO0B JICHCTBHS B
po¢eCCHOHATBHYIO CPENY;

YMETb IIEPEHOCUTh 3HAHHS B
MO3HABATEJILHYO ¥ PAKTUYECKYIO 00IaCTH
KHU3HEICATSIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX
MpeIMETHBIX 00IacTel;

BbIABUT'aTb HOBBIC UACH, IpEAJIaraTb
OpHUT'MHAJIbHBIC TOAXOAbI U PECHICHUS
CTaBUTH NPOOJIEMBI U 3aJ1auH, AOITYCKAIOIINE
AIBTCPHATUBHBIC PCUICHUA,

Y KPUTEPUU PEIICHUS;

— AQHAJTU3UPOBATH MOJIYYCHHBIC B XOJIE
peIICHUs 3a]1a4u Pe3yJbTaThI,
KPUTHYCCKH OIICHUBATh UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;

— CTaBHUTh U HOPMYIHUPOBATH
cOOCTBEHHEBIE 3314 B
00pa3oBaTeNbHOM ACATSIBHOCTH, B
TOM YHCJIC TIPU U3yYCHUU (HUUKH;

— J1aBaTh OI[CHKY HOBBIM CUTYAIIHsIM,
OIICHUBATh MPUOOPETCHHBI OTIBIT;

— YMETh IEPCHOCUTH 3HAHUS 110
(u3MKe B MPAKTHYECKYIO 007aCTh
KU3HENICATCITHLHOCTH;

— YMETbh HHTETPUPOBATh 3HAHHS U3
Pa3HBIX MPEAMETHBIX 00IaCTel;

— BBIIBUTATh HOBBIC HJICH, TPEJIAraTh
OpHUTHHANBHBIC MOJXO/IbI 1
petieHus;

— CTaBUTh MPOOJIEMBI U 3a]1a4H,
JIOITYCKAIOIIHE aTbTCPHATUBHBIC
peleHus.

B) paboTa ¢ uHpOpMaIHeii:

BJIaJICTh HABBIKAMU IOJTYYCHUA
uH(pOpMALIUK U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIISAT
MOMCK, aHAJIN3, CHCTEMATU3AIHIO 1
MHTEPIPETALUIO HHPOPMAIIUHU Pa3THYHBIX
BUJIOB U (hOpM MperCcTaBlICHNUS;

CO3/1aBaTh TEKCTHI B pa3IMYHBIX (hopMaTax ¢
yueTOM Ha3HaueHHs uHdopmanuu u
LIEJIEBOM ayTUTOPUH, BEIOHpas
ONTHMANBHYIO (pOpMY TIpEICTABICHHS U
BU3YyaJin3alluu,

OIICHUBATH JOCTOBEPHOCTD, JICTUTUMHOCTD
uH(OopMaInK, €€ COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;
HCIIOJIb30BaTh CPEICTBA UHDOPMAITUOHHBIX
M KOMMYHUKAI[HOHHBIX TEXHOJIOTHIA B
peLICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX
M OpraHU3alMOHHbIX 33/1a4 C COOII0ICHIEM
TpeOOBaHMUi1 IPrOHOMUKH, TEXHUKH
0€30IMaCHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MpaBOBbIX U
3THYECKUX HOPM, HOPM HH(POPMAIIHOHHON
0e30I1aCHOCTH;

BJIaJICTh HABBIKAMU PACTIO3HABAHUS U
3alUTHI THPOPMALIUH, HHPOPMAIIMOHHOM
0€30MaCHOCTH JIMYHOCTH.

3) pabora ¢ HHpOPMAITUCIi:

— BJIaICTHh HaBbIKAMH IMOJTYUYCHUA
“HPOPMAUHN PU3HIECKOTO
COJICPIKAHUS U3 UCTOYHHUKOB PA3HBIX
THIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISITh IOUCK, aHANN3,
CHCTEeMATH3aI[HI0 U HHTEPIIPETAIIUIO
uH(OpMALUK PA3THUYHBIX BUIOB U
(dhopM mpecTaBICHNUS;

— OLICHUBATh JIOCTOBEPHOCTD
uHbopmanum;

— UCIIOJIb30BaTh CPEJICTBA
UH(OPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pEILICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3aIl[MOHHBIX 33]1a4 C
coOmoieHreM TpeOoBaHUN
SPrOHOMHKH, TEXHUKH
0e301aCHOCTH, TUTHEHBI,
pecypcocOepekeHust, MPaBOBbIX U
TUYECKUX HOPM, HOPM
UH(POPMAITMOHHON 0€301aCHOCTH;

— C03/1aBaTh TEKCTHI (PH3UIECKOTO
COZICpYKaHUS B Pa3IMYHBIX (hopMarax
C y4eTOM Ha3HaueHHs HHpopManuu
U LENICBOM ayTUTOPUH, BEIOHpast
ONTUMaNIbHYIO (hopmy
MPEICTaBICHHUS ¥ BU3YaJIH3aLHH.

OBnazacHue
YHUBEpPCaIbHBIMU
KOMMYHHUKATUBHBIM
H ICUCTBHSIMMU:

a) oOIeHue:

OCYIIECTBIISITH KOMMYHHUKAIIMU BO BCEX
chepax Ku3HH;

pacro3HaBaTh HeBepOAIbHbBIE CPEICTBA
06HI€HI/I${, INOHUMATh 3HAYCHHUEC COIUMAJIBHBIX
3HAKOB, PaCcIO3HaBaTh NPEANOCHIIKH
KOH(bJ'[I/IKTHBIX chyauHﬁ " CMATYaTh

1) oOmenue:

— OCYILECTBJIATH OOIIEHHE Ha ypOKax
(GU3UKN ¥ BO BHEYPOUHOH
JIESITETTBHOCTH;

— pacmo3HaBaTh NMPERNOCHUIKN
KOH(JIMKTHBIX CUTYAIU{ 1
CMsIr4aTh KOHQIIMKTHI;

10



KOH(JIMKTBI;

BJIaJIETh Pa3JIMUHBIMH CII0COOAMH OOLIEHNUS
Y B3aUMOJEHCTBUS;

apryMEHTHPOBaHHO BECTHU JIHAJIOT, YMETh
CMATYATh KOH(IJIMKTHBIE CUTYaLH;
Pa3BEepHYTO U JIOTMYHO U3JIaraTh CBOIO
TOYKY 3PEHHS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CpEICTB;

Pa3BEepHYTO U JIOTHYHO H3IIaraTh
CBOIO TOYKY 3PEHHS C
HCIIONTb30BaHUEM S3BIKOBBIX
CpelncTs.

0) coBMeCTHasI IeATEIBHOCTD:

MOHMMATh U UCII0JIb30BATh ITPEUMYILECTBA
KOMaH/THOH U MHIMBUAYaJIbHOH paboThI;
BBIOMPATh TEMAaTUKY ¥ METOJIbI COBMECTHBIX
JIEWCTBHH C y4eTOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO WiIeHa KOJUIEKTHBA;
NPUHAMATB 1I€IH COBMECTHOM
JeATeIbHOCTH, OPIraHU30BBIBATh U
KOOPAMHUPOBATH EHCTBUS O e
JOCTIDKCHHIO: COCTABIIATH IUIAH JICHCTBHIA,
pacmpenensiTe POJH ¢ yIeTOM MHCHUH
YYaCTHUKOB 00CYKAATh Pe3yJIbTaThI
COBMECTHOI paboThI;

OLICHUBATh KaUeCTBO CBOETO BKJIAJa U
KaXXIOTO YUYaCTHUKA KOMAH/IbI B OOIIHiA
pe3yJbTaT 10 pa3paboTaHHBIM KPUTEPHUSIM;
npeajaratb HOBbIC MPOCKThI, OLICHUBATH
HJCU C TO3UIIUH HOBU3HBI, OPUTUHAJIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;
KOOPJMHUPOBATH M BBIIOJIHATH PAOOTY B
YCIIOBHSX PEabHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aMOJICHCTBYS;
OCYIIIECTBIIATD IIO3UTHBHOE CTPATETHYECKOE
TMOBEACHUEC B PA3JINYHBIX CUTYallUAX,
MIPOSIBIATH TBOPYECTBO M BOOOpaKEHNE,
OBITH HNHUIIMAaTUBHBIM

2) coBMECTHasI IeATSIbHOCTb:

MOHUMATh U UCIIOIB30BATh
IpeuMyIiecTBa KOMaHAHOH U
WHIUBUAYAILHOU PabOTHI;
BBIOUpPATh TEMATHKY M METOIBI
COBMECTHBIX JICCTBUI C yUETOM
00IIMX UHTEPECOB, U
BO3MOKHOCTEH Ka)KJIOr0O WIEHa
KOJUIEKTHBA;

MIPUHUMATH LEIH COBMECTHON
JIeATENbHOCTH, OPTaHU30BBIBATH U
KOOPJIMHHUPOBATh IEUCTBUS IO €€
JIOCTMDKEHUIO: COCTABIIATh IUIaH
JIEHCTBUH, paCIpPEIENATh POJIU C
y4eTOM MHEHUH Yy4aCTHHUKOB,
00CyXI1aTh pe3yabTaThl
COBMECTHO# paboThI;

OIIEHUBATh Ka4eCTBO CBOETO
BKJIaJ]a M K&KJIOT0 YYaCTHHUKA
KOMaH[BI B OOIIUIT pe3yIbTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM;
IpeagaraTb HOBbIE MPOEKTHI,
OLICHUBATh UJEH C TO3ULUU
HOBU3HBI, OpPUTMHAJIBHOCTH,
MPaKTUYECKOW 3HAYHUMOCTH;
OCYILECTBIISAITh MO3UTUBHOE
CTpaTerudeckoe MoBeICHNE B
Pa3IUYIHBIX CUTYALUAX, IPOSIBIAT
TBOPYECTBO U BOOOpakeHHE, OBITH
MHUIUATHBHBIM.

Osnazgenue
YHHUBEPCaTbHBIMHU
PETYISATHBHBIMH
JNEUCTBUSIMU

a) caMOOpraHu3anus:

CaMOCTOSATENILHO OCYIIECTBIIATh
MIO3HABATEJILHYIO JIESITEIEHOCTD, BBISBIISTD
poOJIeMbl, CTaBUTH U (HOPMYIIMPOBATH
cOOCTBEHHBIE 3aJa4ll B 00pa30BaTEIbHON
JIEITEIIbHOCTH Y )KU3HEHHBIX CUTYaIUsIX;
CaMOCTOATEIbHO COCTABJIATH IIJIaH PCHICHUSA
MPOOJIEMBI C YIETOM HUMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1
IIpEeANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYaAIUAM,
pacHmpsaTh paMK1 y4eOHOTO peaMeTa Ha
OCHOBE JIMYHBIX IIPEIIOYTEHNUH;

JieniaTh OCO3HaHHBIN BBIOOD,
apryMeHTHpOBaTh ero, OpaTh
OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHMBATh NPUOOPETEHHBIN ONBIT;
croco0CTBOBaTH (POPMHUPOBAHUIO U
IIPOSIBJICHUIO IIMPOKOU SPYAULIMU B Pa3HBIX
00J1aCcTSX 3HAHUH, IOCTOSHHO MOBBIIIATH
CBOI 00pa30BaTENbHBIN U KyJIBTYPHBII
YPOBEHb;

1) camoopraHu3anms:

CaMOCTOSTENILHO OCYIECTBIATh
MO3HABATEJIFHYIO JIESITENEHOCTD B
o0xacTé pHU3UKH U aCTPOHOMUH,
BBIABIIATH MIPOOJIEMBI, CTABUTH 1
(dopMyIHpOBaTH COOCTBEHHEBIE
3a1a4H;

CaMOCTOSATENILHO COCTABIISTD IUIAH
pEeLICHUsI PACUETHBIX
Ka4yeCTBEHHBIX 3a/1a4, IU1aH
BBITIOJTHEHHS IPAKTHIECKOM
paboTHI C y4ETOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPeNNOYTeHUl;
JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM;
pacmmpsaTh paMKu y4eOHOTO
IpeaMeTa Ha OCHOBE JIMYHBIX
MpEeANOYTEeHUH;

JieNIaTh OCO3HAHHBIN BBIOOD,
apryMeHTHpOBaTh €ro, OpaTh Ha
ce0s OTBETCTBEHHOCTH 3a
pelieHue;
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OLICHMBATh PUOOPETEHHBIH OIBIT;
croco0cTBOBaTh (POPMUPOBAHUIO U
MPOSIBJICHUIO SPYIULIUH B 00JIaCTH
(M3MKH, TOCTOSTHHO MOBBIIIATH
CBOI 00pa30BaTENBHEIN U
KyJbTYPHBIH YPOBEHb.

0) CAMOKOHTPOJIB:

J1aBaTh OLICHKY HOBBIM CHUTYallHsM, BHOCUTh
KOPPEKTHUBEI B IEATEIBHOCTD, OLICHUBATD
COOTBETCTBHE PE3YJILTATOB LETISIM;

BJIAJICTh HABBIKAMH [T03HABATEIBHOI
pedIieKkcuu Kak OCO3HAHUS COBEPIIAeMbIX
JCHCTBHIA M MBICITUTENBHBIX MTPOLIECCOB, UX
pE3yIbTaTOB M OCHOBAHHIA;

HCIIONB30BaTh MPUEMbI PEQICKCHH TS
OLICHKH CHTYalluH, BEIOOPa BEPHOTO
peLIeHHs;

YMETh OLICHHBATh PHCKU U CBOCBPEMEHHO
NPUHUMATB PELICHHS 110 UX CHIKECHHIO;

B) 9MOLMOHAIBHBINA HHTCIUICKT,
Hpearnoaralomui coOpMUPOBAHHOCTE!
CaMOCO3HaHUsI, BKIIIOYAIOIIEr0 CII0OCOOHOCTh
MOHUMATH CBOEC AMOIHOHAIBHOE COCTOSTHHUE,
BUACTH HAlIPABJICHUA Pa3BUTHUA
COOCTBEHHOW IMOLIMOHATIBHOM Cepbl, ObITh
YBEpPEHHBIM B ceOe;

CaMOpEryIHPOBaHHUs, BKIIOYAOIIETO
CaMOKOHTPOJIb, yMEHUE IPHHUMATh
OTBETCTBEHHOCTH 33 CBOE IIOBEIICHHE,
CIIOCOOHOCTD aJanTHPOBATHCS K
9MOLUOHATEHBIM H3MEHEHHUSAM U MPOSIBIISATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY
BHYTPEHHE! MOTUBAlLlUU, BKIIOYAIOIIECH
CTpPEMIICHHE K TOCTHKCHHIO eI U YCTIEXY,
ONTUMU3M, MTHUIIUATUBHOCTH, YMCHUEC
}IeﬁCTBOBaTL, UCXOoada U3 CBOUX
BO3MO>KHOCTEH;

SMITaTHH, BKJIKOYAIOMIEH CITOCOOHOCTD
NOHUMATh AIMOLMOHAIBHOE COCTOSHUE
JOPYTUX, YYUTHIBATH €r0 IPH
OCYIIICCTBIICHUH KOMMYHHUKALHH,
CIIOCOOHOCTD K COYYBCTBHIO H
CONEPEKUBAHUIO;

COLIMAITbHBIX HABBIKOB, BKIFOYAOIINX
CIIOCOOHOCTD BBICTPAHBATH OTHOIICHHS C
JPYTUMHU JIFOABMH, 3a00TUTHCS, IPOSIBIIATh
HHTEPEC M pa3peniatb KOHPIUKTH;

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM,
BHOCUTb KOPPEKTHUBEI B
JIeSITeILHOCTD, OIICHUBATh
COOTBETCTBUE PE3YIbTATOB LEIAM;
BJAJETh HaBBIKAMHU
MO3HABATEILHOU peIeKCHU KaK
OCO3HaHHUs COBEPLIAEMBIX
JNEHUCTBUI U MBICJTUTEIbLHBIX
MIPOIIECCOB, UX PE3YIHTATOB U
OCHOBaHUM;

HCTIOJIB30BaTh MPUEMBI PeIICKCHI
IUTS OLIEHKU CUTYalllH, BEIOOpa
BEPHOTO PEILLCHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATDH PELICHUS 10 UX
CHIKCHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHThI
JIPYTUX TPU aHAJIA3€ PE3yJIbTaTOB
JIEATEILHOCTH.

T) IpuHATHE ce0s M qPYTUX JI0eit:

MPUHUMATH Ce0s1, MIOHMMasi CBOU
HEJIOCTATKH U JOCTOMHCTBA;

MPUHUMATH MOTUBBI U ApPTYMEHTHI APYTHX
JFO/IeH TIPU aHAIHM3E PE3YJIbTAaTOB
JIeITEeILHOCTH,

MPHU3HABATh CBOE MPABO U MPABO APYTHX
JIFOJIEH HA OIIMOKU;

pa3BUBaTh CIIOCOOHOCTH IIOHUMATh MU C
MO3MIIMHU IPYTOr0 YeIOBEKa.

3) npunATHA ces U IPYTHX:

NPUHUMATH ce0sl, TOHUMAas CBOU
HEJIOCTATKU M JIOCTOWHCTBA,;
NPUHUMATh MOTHBBI M ApPTYMEHTHI
JIPYTHX IIPY aHAJIN3E PE3YJIbTaTOB
JIeSITEIIbHOCTH;

NPU3HABATh CBOE TIPaBO U IPaBO
JIPYTHX Ha OIIHMOKY.

OcBoenue yueOHoro npeamera @uU3uKa J0JKHO CIIOCOOCTBOBATH (POPMUPOBAHHIO OOIIMX

KOMIIeTCHIUM

OK 01. Beibupath cmnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
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MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IIOWUCKA, aHAJINW3a W HMHTEPHPETALUU
uHpopMaluu ¥ UHDOPMALIMOHHBIE TEXHOJIOTMU MJI BBIMOJIHEHHs 3a/1ad MpodeccruoHalIbHOMN
JESITEIIbHOCTH;

OK 03. IlmanupoBaTh U pean30BbIBaTh COOCTBEHHOE MPO(PECCHOHATILHOE U IMYHOCTHOE
pasBUTHE, NPEANPHHUMATEIILCKYIO JIEATELHOCTh B MPOQecCHOHANbHON cdepe, UCIOoNIb30BaTh
3HAHUS 110 NMPaBOBOW U (PMHAHCOBON I'PAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE M KOMAH/IE;

OK 05. OcymecTBisiTh YCTHYIO M MUCbMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoii denepanuy ¢ yueToM 0COOEHHOCTEN COLMAIbHOTO U KYJIBTYPHOIO KOHTEKCTA;

OK 06. IlIposBisaTh TIpaXIaHCKO-MATPUOTHYECKYIO TMO3ULHIO, JAEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJIEHUE HAa OCHOBE TPAAULIMOHHBIX POCCHUHCKUX JyXOBHO-HPABCTBEHHBIX
LEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AIMH MEXHAIMOHAIBHBIX U MEXPEIUTHO3ZHBIX
OTHOLIEHUH, IPUMEHAThH CTaH1apThl aHTUKOPPYILIMOHHOI'O TIOBE/ICHUS;

OK 07. CopneiicTBOBaTh COXPAaHECHHIO OKPYXKAIOIIEH Cpeabl, PecypcocOepexeHuto,
OPUMEHATh 3HAHUS OO0 W3MEHEHWH KIMMaTa, HPUHLOUIB OEpeXIMBOrO TPOHU3BOJCTBA,
3¢ (peKTUBHO AeCTBOBATH B YPE3BBIYANMHBIX CUTYAIIMSIX;

OK 08. Hcmnonb30Barh cpecTBa PU3NYECKON KyIbTYpPbI JIUIsl COXPAHEHUS U YKPEILJICHUS
3JI0pOBBS B Mpoiiecce NpodhecCHOHATbHON ASSITENFHOCTU U MOAJIEPKaHUs HEOOXOJMMOT0 YPOBHS
(bu3nYeCcKOil MOArOTOBIEHHOCTH;

CoorHomienne o0mux kommnerennui @®IroOC CIIO 09.02.11 PaspaGorka wu
ylpaBJjieHHe NPOrpaMMHBbIM O0ecnie4YeHueM, THYHOCTHBIX Pe3yJbTATOB U MeTanpeIMeTHBIX
pe3yJbTaToB

OO0mue koMneTeHUH JInYyHOCTHBIE pPe3ybTaThl Meranpeamernbie pe3yabrarsl ®OII COO
®rocC CIo 09.02.11 ®OII COO
OK 01. Beibupats 8) meHHOCTH HAayYHOTO MOo3HaHWs: | OBIaJieHWe YHUBEPCAIGHBIMH —II03HABATEIHHBIMH
CIOCOOBI pelieHns 3a1a4 — copmMupoBaHHOCTD ACHUCTBUSIMHU:
poeCCHOHATBHOMI MHUPOBO33PEHUS, 1) 6a30BBIC JOTHUECKUE JCUCTBUSI:
ACATCIIbBHOCTH COOTBETCTBYIOILIETO —  CaMOCTOATEIHHO (OPMYITHUPOBATE U
IIPUMEHHUTENBHO K COBPEMEHHOMY YPOBHIO aKTyaJIM3HpOBaThH MPoOIEMy, pacCMaTPUBATh €€
Pa3IMYHBIM KOHTEKCTaM; Pa3BUTHSA HayKH, BCECTOPOHHE;
JOCTUIKCHUAM HAay4YHO- | —  ONpEeAeHdTh LN ASITEIbHOCTH, 3a/1aBaTh
TEXHUYECKOTO Tporpecca M rapaMeTpsl ¥ KPUTEPUH UX JIOCTHXKCHUS;
OOLIECTBEHHOW — NPaKTUKH, | —  BBISBIATH 3aKOHOMEPHOCTHU M IIPOTUBOPEYHS B
3a CYET IIOHMMAaHMA PO paccMaTprBaeMbIX (PU3NUECKHX SBICHUSIX;
MH(DOPMAIHOHHBIX —  pa3pabaThIBaTh IUIaH PEIICHUS TPOOIEMBI C
pecypcos, Y4ETOM aHaJu3a UMEIOLINXCS MAaTePUATIbHBIX U
MH(DOPMAIHOHHBIX HeMaTepUajbHbIX PECYPCOB;
1poneccos U | —  BHOCHTH KOPPEKTHBBI B ICSITEIILHOCTD,
HH@’OPMaHIfOHHHX OIICHUBATh COOTBETCTBUE PE3YyIbTATOB IENSIM,
TeXHOJIOrMM B yCJIOBHAX OLIEHUBATh PUCKH MTOCIIEACTBHI JIEATETBHOCTH;
UH(POBOH TPAHCPOPMALNHN | _ 1600 niHIpOBATE 1 BEINOAHATE PaGoTy B
MHOTHX  cdep  IKH3HH YCJIOBHSX PEAbHOTO, BUPTYaJILHOTO U
COBPEMEHHOT0 001IIecTBa; KOMOMHHPOBAHHOTO B3aMMOJIEHCTBHS;
— OCO3HaHHE HEHHOCTH | paspyBaTh KpeaTHBHOE MBIILICHUE IPU PELICHUH
HayqHOM  NEATEIBHOCTH, HU3HEHHBIX POOIIEM.
TOTOBHOCTE  OCYIUCCTBILATE | 9y Ga30BpIe HCCIENOBATENLCKUE AEHCTBHUA:
TIPOCKTHYIO Y1 — Bnagerh HAYYHOI TEPMUHONOTHEH, KIIOUEBBIMHU
HMCCIE0BATCIILCKYIO MOHATHSAMH ¥ METOIaMH (PM3MUYECKOM HayKH;
JIESITETTHHOCTD

—  BIIQJICTh HaBBIKAMHU y4e€OHO-UCCIIEIOBATEIHCKON
Y TIPOEKTHOM JESATEIILHOCTH B 00JIACTH (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MTOMCKY METOJ/IOB PEIIEHHS
3a/1a4 GU3NIECKOTO COACPKAHMS, TPUMEHEHHIO
Pa3IMIHBIX METOJIOB IMO3HAHHS,

—  OCYIIECTBISTH PA3JIMYHbIC BUJBI NESTCIBHOCTH

WHAWBUIYAJIbHO U B TPYIIIIC.
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IO TI0JIyYEHUIO HOBOT'O 3HAHMS, €r0
MHTEPIPETALUH, IPEOOPA30BAHUIO U
NPUMEHEHHUIO B Pa3IIMYHbBIX YI€OHBIX
CUTYaIUsIX, B TOM YHCJIE TP CO3JaHUH yIeOHBIX
MIPOEKTOB B 00JIACTH (HU3UKH;

—  BBIABIIATH IPUYNUHHO-CIICACTBEHHBIC CBSA3H U
AKTyaJIN3UPOBATh 33734y, BEIIBUI'ATh THIIOTE3Y
€e peIleHUs, HaXOIUTh apTyMEHTBI 1L
JI0Ka3aTeJbCTBa CBOMX YTBEPXKICHUM, 3a1aBaTh
napaMeTpbl U KPUTEPUH PEILCHHUS;

—  aHaJU3MPOBATH MOJIYYCHHBIC B XOJ€ PEIICHUS
3a71a4M pe3yabTaThl, KPUTHUECKH OLEHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

—  CTaBHUTh U POPMYIHPOBATH COOCTBEHHBIE 3aa4UH
B 00pa30BaTENbHOM ACATEILHOCTH, B TOM YHCIE
TIPY U3y4YCHHUU (PHU3UKHY;

—  JaBaTh OLICHKY HOBBIM CHTYalUsIM, OLICHUBATh
HNPHOOPETECHHBII OIIBIT;

—  yMeTh [IepeHOCHTh 3HaHUs N0 (QU3KKE B
NPaKTHYECKYIO 00JIaCTh )KU3HENESTEIbHOCTH;

—  YMETb MHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

- BbIABUTaTb HOBBIC UACH, IpEAJIaraTb
OpHUTI'MHAJIbHBIC TOAXOAbI U PCIICHUA

—  CTaBHTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIHe
IBTCPHATHBHbIC PEIICHUS.

OK 02. Ucnonb3oBaTh
COBpEMCHHBIC CPEICTBA
MIOWCKa, aHAJIH3a U
HHTEPIpETANN
nHpOpPMALUN 1
HHPOPMALHOHHBIE
TEXHOJIOTHH IS
BBITOJIHEHHS 33124
poeCCHOHATBHOMI
NESITeTIBHOCTH;

OBiasieHNe yHUBEPCAIbHBIMH  ITO3HABATECIHHBIMHU

IEUCTBUSIMU:

3) pabota ¢ nHDOpMAaTHEH:

— BJI/IETh HaBBIKAaMH TIOJTy4EHUS] HHPOPMAIHU
(PU3HYECKOTO COEPKaHUS U3 UCTOUHHKOB PA3HBIX
THIIOB, CAMOCTOSITEIILHO OCYILIECTBIISITh MOUCK,
aHaJIM3, CHCTEMATU3AIMIO U HHTEPIPETAIHIO
UH(OpPMALUK PAa3IUYHBIX BUAOB U (GOpPM
NPEJICTaBIICHHS;

— OLICHUBATh JIOCTOBEPHOCTH HH(OpMAIINHY;

— UCIIOJIb30BaTh CPEICTBAa HHYOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PELICHUH
KOTHUTUBHBIX, KOMMYHHUKaTHBHBIX U
OPTaHM3aIIOHHBIX 33J1a4 C COOJII0/ICHNEM
TpeOOBaHMI H3PrOHOMUKH, TEXHUKH 0E3011acHOCTH,
THT'HEHBI, pecypcocOepeskKeHn s, MPABOBbIX U
STHYECKUX HOPM, HOPM MH(OPMALTMOHHOH
0e30IaCHOCTH;

— cO3/1aBaTh TEKCThl (PU3NYECKOTO COJCpIKAHUS B
pasnuuHbIX (opmarax C Y4eTOM Ha3HAYCHHUS
uHGoOpMalMK M UEJEeBOil ayIuTOpUH, BBIOHpAs
ONTHMAJIbHYI0  (OpMYy  MpEACTaBICHUS U
BU3yaIH3aIHH.

OK 03. [TnanupoBats u
peaan30BHIBATh
coOCTBEeHHOE
npodeccuoHaIBHOE U
JIMYHOCTHOE pa3BHUTHE,
MIPEANIPUHIMATEIbCKYTO
ACATCIIBHOCTH B
npodeccruoHaTbLHOM
chepe, ucmob30BaTh
3HAHMS 10 IPAaBOBOU U
(uHAHCOBOI

6) Tpy10BOTO BOCIIMTAHUS:

HHTEpEC K  pa3IdYHbIM
chepaM TpodecCHOHATBHOM
JESTETbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (U3HUKOH W

TEXHUKO, YMCHHE
COBEpIIATh OCO3HaHHBIN
BbIOOp Oynymiei mpodeccun
u pCain30BbIBATH
CcOOCTBEHHBIE JKU3HEHHBIC
TUTAHBL;

OBnajgeHue  yHMBEPCAIbHBIMH  PEryJISITUBHBIMU

JieCTBUSAMU:

1) camoopraHu3ams:

—  CaMOCTOSITENIbHO OCYILECTBIISATh
MO3HABATEJIFHYIO  JEATENbHOCTh B 00JIaCTH
(GM3MKM M acTPOHOMHH, BBISBIATH HPOOJIEMBI,
CTaBUTH U GOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

—  CaMOCTOATENFHO COCTAaBIATh IUIAH PEHICHUS
pacUeTHBIX M Ka4deCTBEHHBIX 3ajad, IUJIaH
BBITTOJTHEHHUS TIPAKTHYECKOW pabOThI C y4eToM
NMEIOIINXCS pecypcos, COOCTBEHHBIX
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T'paMOTHOCTHU B
Pa3JINYHBbIX ) KU3HCHHBIX
CUTyalluAX;

TOTOBHOCTb M CIIOCOOHOCTD K
00pa30BaHMIO u
caM000pa3oBaHUIO B 00JIaCTH
(hU3UKK HA MPOTSHKEHUHU BCEH
KU3HHY;

BO3MOKHOCTEH U NMpeNNoYTeHUl;

—  J1aBaTh OLIEHKY HOBBIM CHUTYAIHsIM;

— pacmMpsTh paMKd y4eOHOTO IpeaMmera Ha
OCHOBE JIMYHBIX TIPEIOYTEHNUH;

— JlenmaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh
ero, Opatb Ha ce0st OTBETCTBEHHOCTh 32 PEIICHHE;

—  OIICHUBATh MPHOOPETECHHBIH OIIBIT;

—  CHOCOOCTBOBAThH (POPMHPOBAHUIO U MPOSBICHUIO
SPYAUIME B 00macTH (U3HWKH, TOCTOSHHO
MOBBIIIATH cBOM 00pa3oBaTeIbHBIN u
KyJIbTYpPHBIIl yPOBEHb.

2) CaMOKOHTPOJb:

—  JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTh
KOPPEKTHBEI B IESITEIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJSIM;

—  BIAJCTH HABBIKAMH [TO3HABATEIBHON pedieKCHu
KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUM U
MBICJIUTEIBHBIX IPOLIECCOB, UX PE3YIIBTATOB U
OCHOBaHUM;

—  HCHOJIb30BATh MPHUEMBI peIeKCHH IS OLIEHKH
CHUTYalliH, BEIOOpA BEPHOTO PELICHUS;

- OLICHUBATH PUCKH U CBOCBPCMCHHO NPUHUMATH
PCUICHUS 110 UX CHUIKCHUIO,

—  IPUHUMATb MOTHUBBI U ApT'yMEHTBI IPYTUX IIPU
aHaJIM3€e Pe3yJIbTAaTOB JICSITEIbHOCTH.

OK 04. D¢ddexTrBHO
B3aMMOJCHCTBOBATh U
paboTaTh B KOJUICKTUBE
H KOMaHJIE;

8) IEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHA HU3NIECKOI
HayKH;

OCO3HaHME IIEHHOCTU
Hay4HOU JeATeIbHOCTH,
TOTOBHOCTH B TIPOIIECCE
n3ydeHus Gu3nku
OCYILECTBIISATh MPOEKTHYIO U
HCCIIE0BATEIBCKYIO
JIeSITENIbHOCTD
WHIUBUAYAJIBHO U B IPyIIe

OK 05. OcyuiecTBiaTh
YCTHYIO H TUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYIapCTBCHHOM SI3BIKE
Poccuiickoit ®enepanuun
C YYETOM OCOOEHHOCTEH
COLIMAJILHOIO U
KYJbTYPHOTO KOHTEKCTA,;

OBnajieHNe YHUBEPCAIBHBIMH KOMMYHUKAaTHBHBIMHU

JIEHCTBUSAMMU:

1) oOmenue:

— OCYIIECTBIIATH OOIIEHHUE HA YpOKax (pU3NKU U BO
BHEYPOYHOH JEATEIbHOCTH;

— pacIo3HaBaTh NPEINOCHUIKN KOHPINKTHBIX
CUTYaIli ¥ CMSTr4aTh KOH(IUKTHI;

— pa3BepHYTO U JIOTHYHO U3/1araTth CBOIO TOUKY
3pEHHS C UCIIOJIB30BAHNUEM S3BIKOBBIX CPECTB.

2) COBMeCTHas ACATEIBHOCTE!

— TOHUMATh U UCIIOJH30BATh IPEUMYIIIECTBA
KOMaHTHON ¥ WHAWBUIYaIbHOH pabOTHI;
BBIOMpPATh TEMAaTHKY M METOJBI COBMECTHBIX
JICWCTBHH C yIeTOM OOLIMX MHTEPECOB, U
BO3MOYKHOCTEH KaJIOTO 4JIEHA KOJIJIEKTHBA;

—  NPUHUMATH IeTH COBMECTHON AEATENBHOCTH,
OpPraHU30BBIBATh U KOOPIUHUPOBATH ACHCTBHS
O €€ IOCTM>KEHUIO: COCTABIIATh IUIaH ACHCTBHH,
pacupenenaTh poju C y4eTOM MHEHUM
YYaCTHHMKOB, 00CYXJaTh Pe3yIbTaThl
COBMECTHOH paboThI;

—  OLIEHHBATh Ka4eCTBO CBOETO BKJIA/a M KAXKAOTO
Y9acTHHKA KOMaHJBI B OOIIHI1 pe3ysbpTaT 1Mo
pa3paboTaHHBIM KPUTEPHSIM;

—  IOpeasaraTh HOBBIE MPOEKTHI, OLIEHUBATh UJIEH C
MO3ULMU HOBU3HBI, OPUTHHATIBHOCTH,
MPaKTUYECKOH 3HAUUMOCTH;

— OCYWIECTBISATh  MO3UTHUBHOE  CTPATETHUECKOE
MOBEJCHHUE B PA3IIMUHBIX CUTyalUsX, NPOSBIATH
TBOPYECTBO u BOOOpakeHue, OBITH
MHUIAATHBHBIM.

OBiajgeHne  YHMBEPCAJIBHBIMH  PETyJISATUBHBIMHU

IEUCTBUSIMU:

3) npunHATHA ceOs U IPYTHX:

—  TIPUHUMATH Ce0sl, TOHUMAs CBOM HEJOCTATKH U
JIOCTOUHCTBA;
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NPUHUMATh MOTHBBI U apTYMEHTBI IPYTHX TIPH
aHaJN3e Pe3yIbTaTOB ACITSIbHOCTH;
MpH3HABATH CBOE MPABO U MPABO APYrHX Ha
OILIHOKY.

OK 06. IIposBnaTs
TpaskAaHCKO-
MATPHOTHYECKYIO
TIO3HIIHIO,
JIEMOHCTPHPOBATh
OCO3HAHHOE MOBEACHHE
Ha OCHOBE
TpaIUIMOHHBIX
POCCUMCKHUX JyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEH, B TOM 4HCIIe
C Y4eTOM rapMOHU3AIUH
ME)KHAIMOHATBHBIX 1
MEKPEIUTHO3HBIX
OTHOIICHHUH, TPUMEHSATh
CTaHAAPTHI
AHTUKOPPYHIIMOHHOTO
TIOBEICHHUS;

1) rpa’kJaHCKOTO BOCIIMTAHMUS:

c(hOpMHUPOBAHHOCTH
TpaKIAHCKOM MO3ULIUU
oOyuJarorerocs Kax
AKTHBHOTO ¥ OTBETCTBEHHOTO
YJIeHa POCCUICKOTo
00111eCTRA;

NPUHATHE TPAJULIMOHHBIX
00I11e4eI0BEYECKIX
TYMaHUCTUYECKUX H
JIEMOKPaTHYECKUX
LIEHHOCTEH;

TOTOBHOCTbH BECTH
COBMECTHYIO JICSITEILHOCTD B
MHTEpEeCcax rpaskAaHCKOTO
o01mecTBa, y4acTBOBaTh B
CaMOYIpaBJICHUH B
obpazoBaTenbHOI
OpraHH3aIH;

YMEHUEC B3aPIMOI[eI7[CTBOBaTL C
COIMAJIbHBIMU UHCTUTYTaMH
B COOTBETCTBUU C UX
(yHKIMSIMU M Ha3HAUYCHHUEM;
TOTOBHOCTb K TyMaHHUTapHOH
U BOJIOHTEPCKOH
JIeSITEILHOCTH;

2) NAaTPUOTHYICCKOTI'O BOCIIMTAHUA:

3)

c(OpMUPOBAHHOCTH
POCCHICKOM TpaXk1aHCKOH
HACHTUYHOCTH, MAaTPUOTU3MA,;
[IEHHOCTHOE OTHOIICHHE K
TOCYJapCTBEHHBIM CHMBOJIAM,
JIOCTUKEHUSM POCCUMCKUX
YUYEHBIX B 00JIaCTH (PU3UKU U
TEXHHKE;
JTyXOBHO-HPABCTBEHHOTO

BOCITMTAaHUA

c(hOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHWS,
STHYECKOTO MOBEICHHS;
CHOCOOHOCTH OIICHUBATh
CUTyalluio U MPpUHUMAThb
OCO3HaHHBIE PeIleHHUS,
OPHEHTHPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U
LIEHHOCTH, B TOM YHCJIE B
JIeSITeIIbHOCTH YUEHOT0;
OCO3HaHHE JINYHOTO BKJIA/1a B
HOCTPOEHUE YCTOMYHUBOTO
Oynyuiero;

OK 07. CopneticTBOBaThH
COXpaHEHHIO
OKpY’KaroLIeil cpensl,
pecypcocOepeReHutIo,
MIPUMEHSTH 3HaHUS 00
HM3MEHEHHH KIuMara,
TIPUHITUITEI OEPEKITUBOTO

7) 9KOJIOTHYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH
9KOJIOTMYECKOH KYJIbTYpBI,
0CO3HaHME TI00ATEHOTO
XapakTepa 3KOJIOTHIECKIX
npooeM;

TJIAaHUPOBAHUE U
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MIpOU3BOACTBA, OCYIICCTBJICHUC HeﬁCTBHﬁ B

3¢ PeKTUBHO OKpy’Karollell cpesie Ha
JIeHCTBOBATH B OCHOBE 3HaHUS Leen
Ype3BBIYANHBIX YCTOWYHBOTO pa3BUTHUS
CHUTYaINsX; YeJI0BeYeCTBa;
—  pacuIMpeHHE OIBITa
JeATEeIbHOCTH
9KOJIOTHYECKON

HaIIpaBJICHHOCTHU HAa OCHOBE
HUMEIOLIMXCS 3HAHUM 110

¢usmke;
OK 08. Mcnonb3oBaTh 5) ¢usnueckoro BocmTaHUs:
cpencTBa (HU3UIECKO — copMupPOBaHHOCTD
KYJIBTYPBI JIIs 370poBOro M 0€30IacHOro
COXpaHeHHs U obpa3za KU3HH,
YKPETJICHUS 3I0POBBI B OTBETCTBEHHOT'O OTHOLICHUS
mpouecce K CBOEMY 370pPOBBIO, B TOM
po¢eCCHOHATBHOM YHCIe 332 CUET COONFONICHHS
JEATETPHOCTH U TpeboBaHMII  Oe3omacHOM
TIOJ/IeP KAHHS IKCILTyaTaLllH cpencTB
HEOOXOANMOT0 YPOBHS MH(POPMALMOHHBIX u
¢busHIecKoi KOMMYHHUKaIMOHHBIX
MOATOTOBJICHHOCTH; TEXHOJIOTHM.

4) 5CTETUYECKOTO BOCTIUTAHUS:

—  9CTETHYECKOE OTHOIICHHE K
MUDY, BKITIOYAast ICTCTHKY
HAYYHOT'O TBOPYCCTBA,
MpUCYIEro (HU3NIECKOH
HayKe.

IIpenmerHble pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera Ousznka

1) chopMHUpPOBaHHOCTH MpPEACTaBIECHUI O pOIM W MecTe (PU3MKH U aCTPOHOMHUHU B
COBPEMEHHOM HayyHOM KapTMHE MHpa, O cucTeMooOpasyrolleil poin (GU3UKH B Pa3BUTUHU
€CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJ1€ POCCUMCKHX U 3apyOeKHBIX
YUeHBIX-(DM3UKOB B pa3BUTHE HAYKHU; IOHUMaHUE (PU3NUYECKOI CYLITHOCTH HAOII01a€MbIX SIBJICHUN
MUKPOMHpA, MAKpOMHUPA W MEraMupa; I[OHHMaHHE pOJIM ACTPOHOMHUH B IIPAKTHYECKON
JESTEIbHOCTH YeJOBeKa M JallbHEHIIEeM Hay4YHO-TEXHUYECKOM pa3BUTHH, poyid (U3MKU B
dopMHpoBaHUU Kpyrozopa M (PYHKIHOHAJIBHOW TIPaMOTHOCTM YEJIOBEKa JJs peIIeHUs
MPAKTUYECKUX 3a7au;

2) chopMUPOBAaHHOCTb YMEHHMH pacro3HaBaTh (PU3NYECKHE SIBIEHUS (TPOLECCHI) U
OOBSACHATP KX HA OCHOBE M3YyYEHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
OpSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE MaJCHUE TelN, JBHKEHHE MO0 OKPYXHOCTH, WUHEPIHS,
B3aMMOJIEICTBHE Tel, KojeOaTenbHOEe JBHKEHUE, PE30HAHC, BOJIHOBOE JBIDKEHUE; AUPQY3us,
OpOYHOBCKOE JIBUXKEHHE, CTPOEHHUE >KUIKOCTEH M TBEpIBIX Tel, U3MEHEHUEe oO0beMma Tel MpHu
HarpeBaHuu (OXJIAXKJIEHUH), TEIUIOBOE paBHOBECHE, HCIapeHue, KOHJEHcalMs, IUIaBJICHHE,
KPUCTAJIIIN3alMs, KHUIIEHHWE, BIAXHOCTb BO3/yXa, CBA3b CPEIHEH KUHETHMYECKON DSHEPruu
TEIUIOBOTO ABM)KEHUS MOJIEKYN ¢ a0COJIOTHOM TeMIepaTypoi, MOBbIIIEHNE JaBJIE€HUs ra3a npu
€ro0 HarpeBaHUM B 3aKPbITOM COCYIE, CBS3b MEXAY IlapaMeTpaMH COCTOSIHMSL Ta3a B
U30IPOLIECCaxX; MEKTPU3ALU T, B3aUMOIECHCTBHE 3apsAA0B, HArpeBaHUE MPOBOJHHUKA C TOKOM,
B3aMMOJIEICTBE MAarHuTOB, 3JEKTPOMAarHUTHAas WHAYKLHSA, JAECHCTBUE MAarHUTHOTO IOJSI Ha
IPOBOJAHMK C TOKOM W JBIDKYIIMHCSA 3apsij, JJIEKTPOMAarHUTHBIE KOJIEOAaHUS M BOJIHBI,
OpSAMOJIMHEHHOE PAacHpOCTpaHEHUWE CBETa, OTPaXKEHHWEe, MpeJoMIIeHHe, HUHTeppepeHIns,
Jubpakus U NOJsSpU3alus CBeTa, JUcrHepcusi cBera; (GoTonekTpudeckuil 3¢ ¢ekT, cBEToBOe
JaBJICHHE, BO3HMKHOBEHME JIMHEHYATOrO CIEKTpa aToOMa BOJOPOJAA, €CTECTBEHHas U
HCKYCCTBEHHas paJiMOaKTUBHOCTH;

3) BiageHHE OCHOBOIOJIATAIOMIUMH  (U3UUYECKUMHU TOHATHSIMHU U  BEIWYHMHAMH,
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XapakTepU3yrIUMU  (U3NYECKHE MpoLecChl (CBA3AaHHBIMU C MEXaHHYECKUM JBHIKEHHEM,
B3aUMOJICHICTBUEM TeJI, MEXaHUYECKHMMM KOJEOAaHUSIMH M BOJHAMH; aTOMHO-MOJEKYJISPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMU IPOLECCAMH; JJIEKTPUYECKUM W MAarHUTHBIM IOJIIMH,
AIIEKTPUYECKUM TOKOM, OJJIEKTPOMArHUTHBIMH KOJEOAHUSMH M BOJHAMH; ONTHYECKUMHU
SBJICHUSMU; KBAHTOBBIMHU SIBJICHUSIMH, CTPOCHUEM aTOMa M aTOMHOTO s/pa, PaliOAKTUBHOCTBIO);
BJIAQJICHUE  OCHOBOIIOJIATAIOIIMMU  aCTPOHOMMYECKMMM  IOHSATUSAMH,  IO3BOJISIOLIUMU
XapaKTepu30BaThb IPOLECCHl, IPOUCXOIALIME Ha 3BE3lax, B 3BE3JHBIX CHUCTEMax, B
MEXTaJIaKTHYECKOM cpefie; IBUKEHNE HeOECHBIX TeJ, SBOIIOLNIO 3Be3/ U BeenenHoit;

4) BnasieHue 3aKOHOMEPHOCTSAMH, 3aKOHAMU M TEOPUSAMH (3aKOH BCEMUPHOT'O TATOTEHUS,
I, II n III 3akoHbl HBIOTOHA, 3aKOH COXpPAaHEHMsI MEXAHUYECKOM JHEPrUH, 3aKOH COXPaHECHUS
UMITyJIbCa, NMPUHLIUI CYNEPHO3ULUN CHJI, IPUHLMII PABHOIPABHOCTH HHEPLUAIBHBIX CHUCTEM
0TCYETA; MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ia30BbIE 3aKOHBI, MEPBbII
3aKOH TEPMOJMHAMUKH; 3aKOH COXPAaHEHUS DJIEKTPUUECKOro 3apsna, 3akoH KymoHa, 3akon Oma
JUISL ydacTKa 1enu, 3akoH OMa Jij1sl TOJIHOM 3JIEKTPUYECKOM 1ienu, 3akoH Jxoyns - Jlenna, 3akon
JJIEKTPOMarHUTHOM MHIYKIHMH, 3aKOH COXPAaHEHUs DJHEPrHM, 3aKOH MPAMOJIMHEHHOTO
pacIpoCTpaHEHUs CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH IIPEJIOMIICHUS CBETA; 3aKOH COXPaHEHMUS
JHEPruM, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAaHEHUsS DJIEKTPUUYECKOTO 3apsia, 3aKOH
COXpaHEHMsI MacCOBOT'O YHMCIIa, MOCTYNAaThl bopa, 3aKOH pajinoOaKTUBHOIO paclaja); yBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH MpH aHan3e (PU3NYECKUX SBICHUHN U IPOLIECCOB;

5) yMeHHE YUYMTBHIBaTh TPAHUIBI MPUMEHEHHS H3YyYCHHBIX (PU3MUECKUX MOMIETICH:
MaTepuaibHas TOUKa, NHEPLMAIbHASA CUCTEMA OTCYETa, UICaIbHBIN I'a3; MOJEIIN CTPOCHMS ra30B,
KUAKOCTEN U TBEPJIBIX TEJ, TOUCUHBIH AIEKTPUUECKUH 3aps, JepHas MOJENb aTOMa, HYKJIOHHAas
MO/IeJIb aTOMHOT'0 5i/ipa MPH peleHnH (PU3NYEeCcKUX 3a/1a4;

6) BiageHHE OCHOBHBIMH METO/JaMHU HAYYHOTO TO3HAHHS, WCIOJIB3yeMBIMU B (hH3HKe:
IPOBOJUTH INpPSIMbIE M KOCBEHHbIE M3MEpPEHMs (PU3MUYECKMX BEJIWYMH, BbIOMpAs ONTUMAaJIbHBIN
Croco0 M3MEpPEeHMs] M HUCIOJIb3YyS H3BECTHBIE METOJbl OLIEHKH MOTPEIIHOCTEH H3MEPEHUH,
IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUYECKMX BEJIWYMH C MCIOJIb30BAaHMEM IPSMBIX
U3MEpEHU, OOBSICHATH IMOJIyYEHHBIE PE3YNbTaThl, UCIONb3Yd (PU3NUYECKHE TEOPUU, 3aKOHBI U
NOHATHUS, W JIeJaTh BBIBOJBI; COOJIOJAaTh NpaBuiia O€30IacHOr0 TpyAa MpU TMPOBEACHUU
HCCJIEIOBAaHUM B paMKax y4eOHOTo SKCIIEpUMEHTa U y4eOHO-HCCIIe10BaTENbCKON AESITENbHOCTU
C HUCMOJIb30BaHUEM IM(PPOBBIX M3MEPHUTEIBHBIX YCTPOHUCTB M Ja0OpaTOPHOTO OO0OPYIAOBaHUS;
c(OpMUPOBAHHOCTH MPEACTABIECHUIN O METOJaX MOJyYEHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

7) cOpMHUPOBAHHOCTh YMEHHS peIllaTh pacCueTHBIE 3a/1a4M C SIBHO 3aJJaHHON (pU3NYECKOM
MOJIEJIbIO, UCIIOJIb3YSl (PU3NYECKUE 3aKOHBI M IMPUHLMUIIBI; HA OCHOBE aHalli3a yCJOBHS 3a/laud
BBIOMPATh (PU3UYECKYIO MOJENb, BBIIEIATh (PU3NUECKUE BEIUYMHBI U (hOPMYJIIbl, HEOOXOIUMBIE
JUIsL €€ pEeLIeHUsl, NMPOBOAMUTH pacyeTbl U OIEHHBATh pPEAJbHOCTh IOJIYYEHHOIO 3HAYEHUs
¢u3nyeckoil  BeNMMUMHBI,  pellaTb ~ KAaueCTBEHHblE  3a/auyM, BbICTpaMBas  JIOTHUECKH
HENPOTUBOPEUHUBYIO LIEMIOYKY PACCYXACHUN C ONIOPON Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nueckue sIBICHUS;

8) chopMuUpOBaHHOCTh YMEHHSI TPHUMEHSTH IMOJTYYEHHBIC 3HAHUS MJis1 OOBSICHEHUS
YCIIOBUH MPOTEKaHUs (PU3NUECKUX SIBICHUH B IPUPOE U TS IPUHATUS MPAKTUUYECKUX PEeIICHUN
B TIOBCEJHEBHOM MHU3HU MJs oOecrneueHUs 0e30MacHOCTU MpU OOpaleHUH ¢ OBITOBBIMHU
npubopaMu ¥ TEXHMUYECKUMH YCTPOMCTBAMM, COXPAaHEHHs 3/0pOBbS U COONIONEHHUS HOPM
HKOJIOTHUECKOTO TIOBEACHUSI B OKpYXKAloIlled cpejie; MOHUMaHHe HEOOXOJUMOCTH NMPUMEHEHUS
JOCTHXKEHUHN PU3UKU U TEXHOJIOTUHN JJI PallMOHAIIBHOTO IPUPOIOTIOIb30BAHMS;

9) chopMUPOBAaHHOCTh COOCTBEHHOW TMO3UIMM 10 OTHOIIEHUIO K (PU3UYECKOM
uH(pOpMallMK, MOJIy4aeMOl U3 pa3HbIX HCTOYHUKOB, YMEHUU HCIONb30BaTh LU(GPOBHIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yueOHOH u
HAyYHO-TIOMYJISIPHON HMH(pOpMAIMK; pa3BUTHE YMEHHI KPUTHUYECKOTO aHalu3a IMOoJIydaeMoi
uHpOpMaLNH;

10) oBnaseHrne yMeHUAMHU pabOTaTh B TPYIIE C BBHIMOJHEHUEM PA3IMYHBIX COIMATBHBIX
posel, mIaHupoBaTh pabOTy TPYMIbI, PAUOHAIBHO pPACHPENENATh JEeSITeIbHOCTh B
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HECTaHJAPTHBIX CUTYAIlHsX, aJleKBATHO OICHHBATH BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYIIBI B
pelieHrne paccMaTpUBaeMOi POOIEMBI;

11) oBnagenue (ChOpMHPOBAHHOCTH MPEACTABICHUIN) MpaBUIaAMHU 3alMMCH (HU3HYECCKUX
dbopMmyn penbeHO-TOUCHHON cucTeMbl 0003HaYeHuid JI. Bpaiins (11 clienbix u Ci1aboBUASIIIX
0o0ydJaronuxcs).

3. COJEPXAHHWE YUYEBHOI'O IIPEJIMETA ®U3UKA (BA3OBbIl YPOBEHbD)

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 O3HAHUS.

®usuka - Hayka o mpupone. Haydnsie MeToapl MO3HAHUS OKpyKaromiero mupa. Ponb
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (pu3NYECKUX SBJICHUM M MporieccoB. Hayunbie rumores3sl. Ouznyueckue
3aKOHBI ¥ TEOPUU. | paHUIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Pons u mecto ¢usmku B GOpMHPOBAaHMHM COBPEMEHHOW HAydyHON KapTHHBI MHpPA, B
MPAKTUYECKOM IESITETbHOCTH JIIOICH.

JlemoHcTpamuu.

AHanoroeie u U(PPOBBIC U3MEPUTEIBHBIC PUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka

Mexanuueckoe aBrkeHHE. OTHOCHUTENBHOCTh MEXAaHHYECKOro ABMkeHud. Cucrema
otcuera. Tpaekropus.

[lepemenienue, ckopocTb (CpelHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopauHAT. CloKeHue NMepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE MPAMOJIMHEWHOE ABMXKEeHHE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUS MAaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoboaHoe najzieHne. Y ckopeHrne CBOOOTHOTO MaIeHusl.

KpuBonuHueliHoe nBrkeHue. JIBMKEHUE MATEPUAIBHOW TOYKM II0 OKPYKXHOCTH C
MOCTOSIHHOM 11O MOJIYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, TMHENHHasA ckopocTs. [lepnoa n yacrora
oOpaiuenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHuueckue ycTpocTBAa M IMPAKTUUYECKOE TPUMEHEHHE: CIHIOMETP, JBHKECHHE
CHapSJIOB, IIETTHBIC U PEMEHHBIC MepeIadH.

JleMOHCTpanuu.

Mopaenb cucTeMbl OTCueTa, UUTFOCTPAIMS KWHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenuie Ten B BO3/1yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtoienue aBrkeHus Tena, OpOoIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOJHOTO MaeHHUsL.

Hamnpasnenue ckopocTy npu ABUKEHUHU IO OKPYKHOCTH.

DKCIEPUMEHT, JIa0OpaTOpPHBIE PAOOTHI

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO OMPEIETICHUSI MTHOBEHHOM CKOPOCTH.

UccnenoBanme  COOTHONMICHHWS ~ MEXAY  NyTSIMH, TOPOWIEHHBIMH  TEJIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHH MpPU PABHOYCKOPEHHOM JBUXKEHUU C
HavyaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenue qBUKEHUS MIapUKa B BI3KOW KUJIKOCTH.

N3ydenue nBuxeHus Tena, OPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Jlunamuka.
[Ipunnun otHocuTensHOCTH ["anunes. [lepslii 3akoH HeroToHa. IHEprnanbHbIe CUCTEMBI
OTCYeTa.
Macca tena. Cuna. Ilpunmun cynepno3unuu cuid. Btopoit 3akoH HeroroHa miis
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MaTtepualibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Buabl Tpenus (mokosi, ckoiabxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXKEHHUs U cuiia TpeHus nokosd. Koaddumuent tpenus. Cuna conpoTuBIEHUS
NP ABUKCHUU TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliareabHOE ABHKEHHE aOCOIIOTHO TBEPAOTO Tela.

MoMeHT cuiibl OTHOCHUTENIBHO oOcu BpaieHus. Ilnedo cuibl. YciaoBust paBHOBECHs
TBEPJOro Tela.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKY, JIBHKCHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JleMoHcTpauuu.

SIBrieHME MHEPLUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue CHil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JeOopMaIuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOIbEME U MAJCHHUH.

CpaBHeHHE CHUII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

YcnoBus paBHOBeCHs TBEPAOTo Tena. Buabl paBHOBecHSI.

DKCIEpUMEHT, 1a00PaTOpHbIE paOOTHI

N3ydenue nBuxenust Opycka 1o HaKJIOHHOMH MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE M PE3HHOBOM
obpasrie, oT ux nedopmaruu.

UccnenoBanue ycnoBuid paBHOBECHS TBEPJOTO TeJia, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3akoHbl COXpaneHus  Mexamuxe.

Hmnynbe MaTepuaibHON TOUKH (TeNa), CUCTEMBI MaTepHAIbHBIX ToueK. IMIynbe cuitbl 1
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEeHHUs UMIyJbca. PeakTuBHOE ABMKEHHUE.

Pa6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckast sHeprusit MarepuaibHoil Touku. Teopema 00 M3MEHEHUM KHUHETHYECKON
JHEPIUH.

[Torennmansuass osHeprus. lloTeHnumanbHass dSHEprus ynopyro JaeGopMHUpOBAHHOMN
npyxuHsl. [loTeHnManbHas sHeprus Teaa BOIM3HM MOBEPXHOCTH 3eMIIH.

[loTeHunanbHble U HEMOTEHLIMANbHBIE CUJIBL. CBS3b paOOThl HEMOTEHIUAIBHBIX CHJI C
W3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCcTpoHCTBAa U IPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIEP, NPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

JleMOHCTpanuu.

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE ABUXKEHUE.

Ilepexos MoTeHIMATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

DKCrepuMeHT, 1ab0paTopHbIe pabOTHI

N3yuenune aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW PHEpPruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJjiekyasipHasi pu3uKa 1 TEPMOJAMHAMHUKA.
Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYECKOU MeOPUL.
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OcHOBHBIE MTOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOM TEOPUH U UX ONBITHOE 000CHOBAHHUE.
Bpoynosckoe nsmxenue. nddysus. Xapakrep ABMKEHHUS U B3aUMOCHCTBUS YaCTHUI] BELIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPAbIX Tell U 00BbsICHEHHE CBOICTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bewectsa. [loctosinaas ABorapo.

TennoBoe paBHoBecue. Temneparypa u ee uamepenue. lllkana remneparyp Llenbcus.

Mognens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYJISPHO-KUHETHUECKON TEOpHUH
ueanpHoOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeJHel KHHETHYEeCKOW SHepruu
TEIJIOBOIrO JABMKEHHS yacTull ra3a. [llkama remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa-Knanelipona. 3akoH JlaneroHa. M3ompoueccsl B uacalbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHHEe H30IPOIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

JleMoHcTpanum.

OmnbITHl, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BEIIECTBa, (oTorpaguu MOJIEKYIT
OpPraHUYECKUX COECIUHEHMII.

OmnbiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUKEHHUSI.

Mogens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOI'O B3aUMOACHCTBUA.

Monens, WUTIOCTpUpPYIOLIas IPUPOY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

DKCIEpUMEHT, 1ab0paTOpHbIE padOTHI

Omnpenenenre Macchbl BO3[yXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE H3MEpeHHil oObema
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMEeTPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. OcrHogbl mepmMoOUHAMUKU.

TepmoauHamMuueckass cucteMa. BHyTpeHHSsI SHEPrus TEPMOAMHAMUYECKON CUCTEMBI U
crocoObl ee u3MeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHssI SHEprUst 0AHOATOMHOIO
UJCABHOIO ra3a. Busl Tenonepeayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEIUIOEMKOCTBH BelecTBa. KolMuecTBO TEIIOTHI IPH TEIIoNepeaye.

[lonstue 06 ammabatHoMm mnpouecce. llepBblil 3akoH TepMonuHamMuku. IIpumenenue
NEpBOT0 3aKOHA TEPMOJMHAMUKHU K M3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoannamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBble MamuHbl. [IpUHIMITBL 1eHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus sHEpruu
B TerioBbIx MammnHax. KoagduurenT nonesnoro neiictus temnoBoi MamuHel. Lukn KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHudeckue yCTpoWCTBA M IPAKTHUYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

JleMoHcTpanum.

V3MeHeHne BHYTpEHHEH SHEpruu Teja NpU COBEPILICHWH paboTHI: BBUIET NMPOOKU U3
OYTBUIKU MOJ JICHCTBUEM CKAaTOT0 BO3/1yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe IyTeM TpeHus
(BM1€OIEMOHCTpALIHS).

V3MeHeHne BHYTpEHHEH dHEprun (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YUIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOpPaHusl, pEaKTUBHOI'O JIBUTaTEIs.

DKCIEPUMEHT, JTabOpaTOpHBIC PAOOTHI

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Aepecamnvle cocmosinus eeujecmea. Pazoewvle nepexoowl.
[TapooOpazoBanue u KoHneHcanwus. Vcnapenme wu  kurneHue. AOCOMIOTHAS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXxa. HachlmeHHbIi map. YaenbHas TemioTa napoodpa3zoBaHusl.
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3aBUCHMOCTH TEMIIEpPATypPhl KUTICHUS OT JaBJICHHUS.

Teepmoe Teno. Kpucrammmueckue u amopgHbie Tesia. AHU30TPOIHS CBOHCTB KPUCTAIUIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepuaybl. [lnaBiaeHue M KpucTayudzanus. Y aenbHas
teruioTa aBneHus. Cyonumanms.

YpaBHEeHHE TEIJIOBOTO OajlaHca.

TexHu4yeckue ycTpoWcTBa M TPAKTHUYECKOE NMPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJOTHUHN TIOJIYYCHHSI COBPEMEHHBIX MaTEpUAJIOB, B TOM YHCIIC HAHOMATEPHAJIOB,
1 HAHOTEXHOJIOTHH.

JleMoHcTpanum.

CBoiicTBa HACHIIIICHHBIX MAPOB.

Kunenue npu moHMWKEHHOM JaBJICHUH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

HaGmronenne HarpeBaHMsl W TUIABJICHHMS] KPHUCTAJUIMYECKOTO BelmiecTBa. JleMoHCTpamms
KpUCTAJUIOB.

DKCIEPUMEHT, JIa0OpaTOpPHBIC PaOOTHI

N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Pasnen 4. DiekTpoanHaMuKa.

Tema 1. Dnekmpocmamuxa.

OnexTpuzauus Tena. OJEKTpUYecKUil 3apsn. JlBa BHaa 3JIEKTPUYECKHX 3apsi/ioB.
ITpoBOAHMKY, TUANEKTPUKH U NIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS IEKTPUYECKOTO 3aps/a.

BsaumopeiictBue 3apsinoB.  3akoH Kynona. TouedHbl  2JIEKTpUYECKUI  3apsii.
Onexkrpuueckoe noise. HanpsbkeHHOCTh 2nekTpuueckoro nousd. [IpuHmun cynepnozunuu
ANEKTPUYECKUX MOJIeH. JINHNKM HANPSI)KEHHOCTH IEKTPUYECKOTO MOJIS.

PabGora cun anekrpocraruyeckoro moiss. Ilorennuan. Pa3HOCTh  NOTEHIMAJIOB.
IIpOBOHHUKY U AUDJIEKTPUKH B JIEKTPOCTATUYECKOM 10JIE. JIM3IIeKTpUYecKasi IPOHULAEMOCTb.

OnexrpoeMkocTb. KoHzeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OJHEpPrus
3apsKEHHOIO KOHJIEHCAToPA.

TexHnyeckue ycTpoilcTBa M IPAKTUYECKOE NPUMEHEHHUE: DJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONnpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

JleMoHcTpanum.

YCeTpoUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anMopeicTBre HadIEeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JIE 3apsSKEHHBIX TEIl.

[IpoBOHMKY B 3EKTPOCTATHYECKOM IIOJIE.

OnexTpocTaTHdecKas 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIAAW IIJIaCTHH,
paccTOsTHUSA MEKy HUMH U TUAJIEKTPUIECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

DKCrepuMEHT, 1ab0paTOpHbIE pabOTHI

N3mepenue 311eKTpOoeMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosinnolil snekmpudeckuti mox. ToKu 6 paziudHulx cpedax. diekmpudeckuil
mox. Ycnoeus cywecmeosanus snexkmpuvecko2o moka. HMcmounuxu moka. Cuna moxa.
Ilocmosinnwiii mox.

Hamnpsioxenue. 3akon Oma aiig yyacTka Henu.

DneKTpuuecKoe COTIPOTHUBIICHUE. VY nenbHoe COIIPOTHBIIEHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapayielibHOE, CMENIAHHOE COEUHEHNE TPOBOIHUKOB.

Pabota >nektpuueckoro Toka. 3akoH Jlkoyins-JIena. MoOmHOCTD 37EKTPUIECKOTO TOKA.

DNEeKTPOABUKYIAs CUJla U BHYTPEHHEE COMPOTUBIIEHNE UCTOUHMKA TOKa. 3akoH OMa 11
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MOJTHOM (3aMKHYTOM) 3JIeKTpraeckoi menu. KopoTkoe 3aMpikaHue.

OneKTpoHHas MPOBOAMMOCTb TBEPAbIX METaUIOB. 3aBHCHUMOCTh COIPOTHUBIICHUS
METaJIJIOB OT TeMIieparypbl. CBepXIpOBOIUMOCTb.

DnexTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MPHUMECHAs IPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CaoiicTBa p-n-nepexona. I[TonynpoBoIHUKOBbIE IPUOOPBI.

DneKTpUuecKuid TOK B pacTBOpax U pacijiaBaX 3JEKTPOIMUTOB. JIEKTPOJIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DneKkTpruyeckuil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MosHus.
IIna3zma.

TexHuuyeckue yCTpoilcTBA M MPAKTUYECKOE NPHUMEHEHHUE: amIepMeTp, BOJIBTMETD,
peocTar, MCTOYHHUKH TOKA, JIEKTPOHArPEeBaTEIbHBIE ITPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TPHOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPBl U  (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

JleMoHcTpanum.

W3mepenue cuiibl TOKa U HANIPSIKEHMUSL.

3aBHCUMOCTh COINPOTUBICHUS UUIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, TUIOIIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmenianHoe COeJUHEHHE MPOBOTHUKOB.

[IpsiMoe u3MepeHue 3IIEKTPOABIKYIIEH Cuibl. KOPOTKOE 3aMbIKaHUE TajJbBaHUYECKOTO
9JIEeMEHTA U OLIEHKA BHYTPEHHEI0 COMPOTUBIICHUSI.

3aBUCUMOCTD COIIPOTUBIICHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3NIEKTPOITUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

DKCIEepUMEHT, 1a00pPaTOpHbIE paOOTHI

N3ydeHne cMEIIaHHOTO COeTMHEHHS PE3UCTOPOB.

WN3mepenue iEKTPOABMKYIIEH CHJIBI HMCTOYHMKA TOKa M €ro BHYTPEHHEro
COINPOTHBIICHUS.

HabGmronenue snexrpomnusa.

Tema 3. Macnumnoe none. dnekmpomacHumHas UHOYKYUsL.

IlocTosiHHBIE MarHuThl. B3auMoOIENCTBUE IMOCTOSHHBIX MarHUTOB. MarHuTHOE IOJE.
Bekrop marauTHOM MHAYKIMH. [TpUHIMD Cyneprio3uMM MarHUTHBIX MOJIeH. JINHUM MarHUTHON
MHAYKIMK. KapTrHa TMHWI MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MArHUTOB.

MaruuTtHoe 1osie IpoBOJHMKA ¢ TOKOM. KapTuHa JMHUN MHIYKIMHM MAarHUTHOTO MOJIS
JUIMHHOTO HPSIMOIO MPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHHMKA, KATYHIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHna, ee MOAyfdb U HampaBlieHHe. [[BikeHHE 3apspDKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBneHue DIIEKTPOMArHUTHOM MHAYKIMHU. IIOTOK BekTOopa MarHUTHOW WHIYKIUU.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anekTpuueckoe moje. DNEKTPOABIKYIAs CHUla UHAYKLIHUHA B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATeIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHayKTUBHOCTB. SIBII€HUE CAMOMHAYKIIMU. DJIEKTPOABMKYIIAS CHUJIa CAMOUHAYKIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnuyeckue ycTpoicTBa M MNPAKTUYECKOE NPUMEHEHHE: IOCTOSIHHBIE MarHUTBHI,
AIIEKTPOMArHUThl, AJIEKTPOJIBUTATElb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUILl, UHAYKLIIMOHHAS MeYb.

JleMoHcTpanuu.
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OnbIT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO ITY4YKa MarHUTHBIM I10JIEM.

JIMHUM MHIYKIMY MarHUTHOTO HOJIS.

B3aumozencTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHHE ANEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOJBIKYIIEH CHUJIBI UHAYKIUHA OT CKOPOCTH M3MEHEHHS MarHUTHOI'O
IIOTOKA.

SIBneHne caMOMHIYKIIUH.

DKCIIEpUMEHT, J1a00paToOpHbIe PAOOTHI.

W3y4eHre MarHUTHOTO NOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eHCTBUSA IOCTOSTHHOTO MarHUTa HAa PaMKY € TOKOM.

HccnenoBanue sBJICHUS IEKTPOMarHUTHOM NHIYKIIVH.

Pa3pen 5. Kojie0anus ¥ BOJIHBI.

Tema 1. Mexanuueckue u 21eKmpomMacHumusie Ko1eOaHusl.

Konebarenbnast cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [‘apmonuueckue
koneOanus. Ilepmon, dactora, amrumryna u ¢asza konebanuid. Ilpy>KMHHBIH MasTHUK.
MatemaTtuueckuii MasTHUK. Y paBHEHUE TapMOHHUYECKUX Kosebanuii. [IpeBparenue snepruu npu
FapMOHHMYECKHUX KOJICOAHUSX.

Konebatenbubiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KONEOAHUS B HICATBHOM
KOoeOaTeIbHOM KOHType. AHAJIOTHUS MEXKIYy MEXaHHYECKUMU ¢ DJIGKTPOMATrHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH cOXpaHEHHS SHEPTUU B UACATHLHOM KOJI€OaTEIbLHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KoneOaHUsX. BeIHyX/IeHHbIE MEXaHUYECKUE KOJEOaHHUS.
Pe3onanc. BeiHykeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[Tepemennsbiii Tok. CHHYCOMAAIBHBINA NTEPEMEHHBIN TOK. MOLIHOCTh EPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. I[IpousBoacTBo, mepenada u MOTpeOICHHE SJIEKTPUUECKON SHEPTHUU.
DKOJIOTHYECKHE PHUCKH TIPU TPOU3BOACTBE IJeKTpodHepruu. KynpTypa wucCHoib30BaHUs
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudeckue yCTpoOMCTBA M NPAKTUYECKOE MPUMEHEHUE: JIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

JleMoHcTpanum.

HccnenoBanue napamMeTpoB KoieOaTeNbHON cUCTEMBI (TIPY>KUHHBIN WM MaTeMaTHYeCKH
MasITHHK).

Habmonenue 3atyxatoniux kojaeOaHui.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJIeOaHUM.

Habmonenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusl.

OcmnorpaMMbl — (3aBUCHUMOCTH  CHJIBI TOKa M HANPSOKEHHWsT OT BPEMEHH) JUIS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc mpu mocie1oBaTeibHOM COECIMHEHUU PE3UCTOPa, KaTYIIKH UHIAYKTUBHOCTH U
KOHJIEHCATOPA.

Moaenps TUHUH JIEKTPOTIePEIayn.

DKCIepuMEHT, 1ab0paTOpHBIE paOOTHI

HccnenoBanue 3aBUCUMOCTH TIEpUOa MaJIbIX KOJIEOAHWN TPy3a Ha HUTH OT JUTHHBI HUTH
Y Macchl rpysa.

UccnenoBanme mnepeMEHHOr0 TOKa B IENUM M3 TOCIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.
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Tema 2. Mexanuyeckue u 31eKmMpOMacHUMHbLE GOIHUL.

Mexanunueckue BOJIHBI, yCII0BHs pacpoctpanenus. [lepuoa. CkopocTh pacipocTpaHeHHs
u jnuHa BoONHBL [lomepeunble W mpomosibHbIE BONHBL MHTepdepenius u nudpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJHBL. Y CJIOBHUS M3Jy4EHHUs SJEKTPOMArHUTHBIX BOJIH. B3auMmHas
opueHranus BekTopoB E, B, v B anexkTpomaruutHoi BosHe. CBOWMCTBA JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMiieHHe, moispu3auus, audpakuus, wuHreppepenuus. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[IIkana 3nMeKTPOMATrHUTHBIX BOJH. [IpuMeHeHne 3eKTpOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUUMIB paguocBs3u U TeleBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPY)KAIOIIEH CPEJIbI.

TexHuueckue ycTpoucTBa M MPAKTUYECKOE NMPUMEHEHUE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
YJIBTPa3BYKOBAsl JUArHOCTMKA B TEXHUKE M MEIUIIMHE, pajap, pPaAHONPHUEMHUK, TEJIEBH30D,
anTeHHa, Tenedon, CBU-meusb.

JleMoHcTpanuu.

O6pazoBanue 1 pacpoOCTpaHEHUE MOMEPEYHBIX U MPOIOJIBbHBIX BOJH.

Konebmnronieecs Te10 Kak MICTOYHUK 3BYKa.

Habmonenue orpaskeHus U NpeoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHnn U AUPpaKIui MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaOmoienne CBSI3M TPOMKOCTH 3BYKa W BBICOTBI TOHAa C aMIUIMTYIOH M YacTOTOU
KoJie0aHui.

HccnenoBanue CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXEHUE, MPEIOMIICHHE,
noJsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxka.

I'eomeTpuueckas ontuka. [IpsmonuHeiiHOe paclipoCTpaHEHNE CBETA B OTHOPOJHOMU Cpefie.
JIyud cBera. TOYEUYHBIN UCTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne M300pakeHUN B IIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akoOHBI TPETOMJICHUS CBeTa. AOCOJIOTHBIM TIOKa3aTesb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHBI yros IMOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro cBera. LIBer.

Cobuparonme U paccenBaromiue JHH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOsSHUE U
ONTHYEcKas cuiia TOHKOM JuH3bL. [locTpoenue n3odpakeHuil B cOOMparOUX U pacCEenBaIOIINX
nuH3ax. QopMyIia TOHKOM JIMH3BIL. Y BEJIMYECHHE, JaBAEMOE JIMH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas onrtuka. WHrepdepenuus cBera. KorepeHTHble HUCTOYHHKHU. Y CIIOBHUSA
HaOJI0IeHNs] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT IBYX CHH(a3HBIX
KOT€pEHTHBIX HCTOUHUKOB.

Hudpakus ceera. JudpakunoHHas pemierka. YcioBue HaOMIOACHUS TJIaBHBIX
MaKCHMMYMOB IPH MaIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoicTBa M MpaKTUYECKOe MpPUMEHEHMEe: OuYKM, Jymna, (oTtoammapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTUKA, TH(paKkMOHHAs pellIeTKa,
HOJIIPON .

JleMoHcTpanum.

[IpssmonuHEtHOE pacHpOCTpaHEHUE, OTPAaXEHHE U IpesoMiIeHHE cBeTa. OnThueckue
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IPUOOPHI.
ITonHoe BHyTpeHHEe oTpaxeHue. Moens CBeToBoA.
HccnenoBanue CBOMCTB M300pakKeHHM B JIMH3AX.
Mopenu MUKpOCKOTIa, TEJIECKOIa.
Hab6mronenue natepdepeHimu ceera.
HaGmonenue nudpaknmu cBera.
Habmonenue aucnepcun cBera.
[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.
[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PELIETKH.
HaGmroienne nonsipu3anuu cBera.
DKcrepuMeHT, 1ab0paTopHbIe paOdOTHI
N3mepenne nokazaresns MpeioMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB M300pakKeHHM B JIMH3AX.
HaGmonenue aucrepcuu cBera.

Paznen 6. OcHOBBI crieMAIbHONM TEOPUHM OTHOCHTEJILHOCTH.

['panuibl MPUMEHUMOCTH KiacCUYecKol MmexaHukd. llocTymarel crnennalbHONW TEOpUH
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTh MOJYJSI CKOPOCTH CBE€Ta B BaKyyMmMe, MPUHIIUII
OTHOCHUTEJIbHOCTH DUHINTEIHA.

OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIIEHUE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C PHEPTrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTUSI TTOKOSI.

Pazgen 7. KpanroBas ¢usuka.

Tema 1. Dnemenmst KBAHMOBOU ONMUKU

®oronsl. Popmyna [lnanka cBs3u 3Heprun GpoToHa € €ro YacTOTON. DHEPrusl U UMITYJIbC
dboToHa.

Otkpeitne u uccnegoBanue (Goroadpdexra. Onbitet A.I.  CroneroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeiHa a1 poroadpdekra. "Kpachas rpanuna” poroaddexra.

JHasnenne cBera. OnwiTe! [1.H. JIeGenera.

XHUMHUYECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpoiiCTBa M INpaKTUYECKOE MpHUMEHEHHe: (HOTOIIEMEHT, (OTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

JleMoHcTpanum.

®oTo3deKT Ha YCTaHOBKE ¢ IMHKOBOH TJIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTodddexra.

Cseroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma.

Mogens atoma Tomcona. Ombitel Pesepdopra mo paccesHuro-yactun. Ilmanerapnas
Mozenb atoMa. [locrynarel bopa. U3nydenue u norsnomieHue GOTOHOB IpU Mepexoje aToMa ¢
OJIHOTO YPOBHS SHEPTUM Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

BonnoBele cBolicTBa yactull. Bonnsl 1e bpoiinsa. KopnyckynsipHO-BOJHOBOW Jyaan3M.

CrioHTaHHOE M BBIHYKJEHHOE U3TTyYeHHE.

TexHnyeckue yCTpoHCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAJIbHBIN aHalu3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

JleMoHCTpanuu.

Mopens onbiTa Pesepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHeRvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.
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DKCIEPUMEHT, JIA0OPATOPHBIE PAOOTHI.
Habmtonenne nuHeuaToro crnekrpa.

Tema 3. Amomnoe sa0po.

OKCIIEpUMEHTBI,  JOKa3bIBalOUIME  CIOXKHOCTh  cTpoeHus  saxpa.  OTkpbiTHE
panuoaktuBHOCTU. OTBITH Pezepdopra mo onpeneneHuio cocTaBa paaioakTUBHOTO H3ITyYCHHUS.
CgoiicTBa anb(da-, 6era-, ramMmma-u3aydeHus. BinsHue painoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTkpsiTHE TPOTOHA U HeliTpoHa. Hyknonnast monens siapa ['eitzen6epra-MBanenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBIN Oera-pacnan. ['aMmma-uszmyudeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

DHeprust CBA3M HYKIIOHOB B sizipe. SaepHbie cuibl. JedexT Macch spa.

S nepubie peakuuu. JleneHue u CUHTE3 €.

Snepubiii peaktop. Tepmosimepusiii cunrte3. I[Ipobmembl M TEPCHEKTHBBI  AACPHOU
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTUlibl. OTKPHITHE TO3UTPOHA.

Metobl HaOJIIOICHUS U PETUCTPALIUH 3JIEMEHTapHBIX YaCTHILI.

@dynnameHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHnuyeckue ycTpolcTBa M MPAaKTHUYECKOE IPUMEHEHUE: JO3UMETp, kKaMmepa BuibcoHa,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

JlemoHcTpanuu.

CueTurK HOHU3UPYIOLUX YaCTHII.

DKCIIepUMEHT, 1a00paTopHble PabOThI

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hoTorpadusiM).

Pasjen 8. DiieMeHTHI ACTPOHOMUU U ACTPOPUZMKH.

Otanbl  pa3BUTHS acTpoHoMuu. [lpukiiamHoe W MHUPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMHUHU.

Bun 3Be3gnoro veb6a. Co3Besus, spKue 3Be3/bl, JIAHEThI, X BUAUMOE JABH)KEHUE.

ConHeyHas cucrema.

Connue. ConHewyHast akTMBHOCTh. Mcrounuk sHepruu ConHua M 3Be3d. 3BE3[bI, UX
OCHOBHBIE€ XapaKTepUCTUKH. J[marpamma "crieKTpaabHbIN KJIacC - CBETUMOCTH". 3BE3/Ibl TJIaBHOM
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh  ''Macca -  CBETHMMOCTB"  JUIsi  3Be€3]  IJIaBHOM
nocneaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3Be3l. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BOIoUNK COJIHLA U 3BE3/1. DTallbl )KU3HU 3BE3]1.

Mneunsiii [TyTs - Hamma [Nanaktuka. [Monoxenue u neuwxenue Comnna B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UepHble ObIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa0O0ma. PazOeranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uzinyyeHue.

MacmrabHas ctpykrypa Beenennoil. Metaranaktuka.

Heperiennsie mpo0i1eMbl aCTPOHOMUH.

Habmonenus.

Habmtoienunst HEBOOPYKEHHBIM TJ1a30M C HCIIOIH30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUISL OTIpEIeNIEHUs MOJIOKEHHUs HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus 1 spKue 3B€3/1bl.

HaGmtonenus B treneckon Jlynsl, manet, Mieunoro Ilytu.

Obobwarouee nosmoperiue.

Pons ¢u3ukm m acTpoHOMUM B SKOHOMHYECKOW, TEXHOJIOTHYECKOW, COIUAIBLHON |
TUYECKOH chepax AeaTeIbHOCTH YeJlIOBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpa, posib (U3HUECKOH Teopuu B (QOPMHUPOBAHUU TPEACTABICHUN O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
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€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

B ¢denepanpHBIX W pEerHOHANBHBIX TPOLENYPAaX OIEHKM KadecTBa 0OOpa30BaHUS
UCTIONIB3YETCS MepedeHb (Koau(UKaTop) pacrpeaesieHHbIX 0 KJIaccaM MPOBEPSieMbIX TpeOOBaHUI
K pes3yabTaraM OCBOCHMS OCHOBHOH 00pa30BaTeIbHOW MNpPOTrpaMMbl CpeIHEero oO0IIero
00pa30BaHMs U JIEMEHTOB COACPIKAHUS 110 (PHU3HKE.

[TpoBepsiemMble TpeOOBaHUS K pe3ylIbTaraM OCBOCHHS OCHOBHOHM 00pa3oBaTelbHOI
nporpammsl 10 (kacc)

Kon [IpoBepsiemble IPEAMETHBIE PE3YJIBTAThl OCBOCHHSI OCHOBHOU
MIPOBEPSIEMOTO o0pa3oBaTeIbHON IPOrpaMMbl CPEeTHEro 00I1Iero 00pa3oBaHUs
pesyibrara

JleMoHCTpUpOBaTh Ha MIPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4HOW KapTHUHBI MUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKOH NEATEIbHOCTHU JIOIEH

YuuThIBaTh TPaHMLBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOAETeH:
MarepuanbHas TOYKa, MHEpLHaIbHAs CHCTEMA OTCYETA, AOCONIIOTHO TBEPIOE
TEJO, UICATIbHBINA I'a3; MOAEIN CTPOEHUS ra30B, )KUJKOCTEH U TBEPABIX TEI,
TOYEYHBIN IEKTPUUECKUH 3apsi] - IPU PELICHUH PU3NUECKUX 3a/1a4

Pacno3naBars ¢puznveckue siBeHus (IIPOLEecchl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYIIPHO-KHHETUYECKOH TEOpPUHU CTPOCHHS
BEIIECTBA U JJIEKTPOJMHAMUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBUXKEHHE, CBOOOAHOE MaJeHHe Tejd, JBUXKEHHE II0
OKPYXXHOCTH, MHEpIHs, B3aumMmosneiictBue Ttern; nupgysus, OpoyHOBCKOE
JBYDKEHUE, CTPOCHUE KUIKOCTEH U TBEpABIX Tel, U3MEHEHUE o0bema Tell
IpU HarpeBaHUM (OXJAKIEHHH), TEIUIOBOE paBHOBECHE, HCIIApEHHE,
KOHJICHCAIU, TUIaBJIeHUE, KpUCTANIM3alis, KUIICHHUE, BIa)KHOCTh BO3/1yXa,
MOBBILICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEX/y MapaMeTpaMu COCTOSIHUSA ra3a B U30IpoLeccax; MEeKTpU3alus Te,
B3aUMOJICHICTBHE 3aps/10B

OnuceIBaTh MEXaHUUYECKOE JIBM)KEHUE, UCTIONB3Yd (U3NYECKHUE BETNYUHBIL:
KOOpAMHATA, IIyTh, [IEPEMEILEHHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUa,
UMITYJIbC Te€Ja, KHHETHYECKash »JHEPrus, IOTCHUHAIbHAs DJHEprus,
MexXaHu4yeckass paboTa, MeXaHM4YecKass MOIIHOCTh; TIPH OINUCAHUU
MPAaBWIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HX
0003HaYEeHUsI U EIUHMIIBI, HAXOAUTh (HOPMYIbI, CBSA3BIBAIOIUE JAHHYIO
(GU3NYECKYIO BEIMUUHY C APYTUMHU BEIMUYMHAMU

OnuceiBaTh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCTIONB3Ys (PU3NYECKUE BETUYMHBI: JABICHHUE Ta3a, TeMIleparypa, CpeaHss
KHHETHYECKas SHEPTH Xa0TUYECKOTO TIBUKEHUS MOJIEKYT,
CpPEeIHEKBaJpaTuyHas  CKOPOCTb  MOJEKYJd, KOJIMYECTBO  TEIUJIOTHI,
BHYTPEHHSISI dHEprus, pabora raza, KOdO(PHUIMEHT MOJE3HOTO IEHCTBHS
TEIUIOBOTO JIBUTATENIs; MPU OMHCAHUU MPABUIBHO TPAKTOBAThH (DU3HUECKHIA
CMBICJI WCIIOJIB3YeMbIX BEJIMYMH, UX O0O3HAUCHUS W €AWHUIIBI, HAXOIUTh
dbopMynbl, CBS3BIBAIOIINE AAHHYIO (U3HUECKYIO0 BEIMYUHY C JAPYTUMU
BEITUYMHAM
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OnuceiBaTh ~ U3YYEHHBIE  JJIGKTPUUYECKHME  CBOMCTBAa  BEIIECTBA U
ANIEKTpUYECKUe SBICHUS (MPOIECChl), UCTIONb3Yysl (PU3NUECKUE BEIUYUHBI:
AIIEKTPUUECKUN 3apsill, SJIEKTPUUYECKOE I10JIe, HaNpsHKEHHOCTh MOJ,
MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB; IPY OMMCAHUU NPABUIIBHO TPAKTOBAThH
(U3HYECKUN CMBICI UCIIOJIb3YEMbIX BEITUYHH, UX 0003HAUYCHUS U CTUHUIIBI;
yKa3bIBaTh (HOPMYIIbl, CBS3bIBAIOIINE AAHHYIO (PU3WYECKYIO BEIUYHMHY C
JIPYTUMHU BETHYNHAMU

aHaIM3UPOBATh (PU3NYECKHUE MTPOLECCH U SBJICHHS, UCTIONB3Ys (PU3NUYECKHUE
3aKOHBI M TMPUHIMIBL: 3aKOH BcemupHoro tsaroteHus, I, II u III 3axons
HeroTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW SHEPruu, 3aKOH COXpPaHEHUS
UMIYNbCa, MPUHIMUI CYHEepPHO3ULIUU CHJI, MPHUHIMI PaBHONPABUS
MHEPLHAIBHBIX CUCTEM OTCUYETA; MOJEKYISIPHO-KUHETHUYECKYIO TEOPHIO
CTPOEHUSl BEIlleCTBA, Ta30Bble 3aKOHBI, CB3b CpEAHEM KHHETUYECKOU
SHEPruM TEIJIOBOIO ABMXKEHUS MOJIEKYJ C aOCOJIIOTHOM TemIieparypoi,
NEPBBIA 3aKOH TEPMOAMHAMHKHU; 3aKOH COXpPAHEHHs DJIEKTPUUECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarbh CIOBECHYIO (OpPMYIHPOBKY
3aKOHa, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCIOBHsI (TPaHHULIbI, OOIACTH)
IPUMEHUMOCTH

OOBSCHATh OCHOBHBIC TPUHIUNBI JICHCTBUS MAaIllWH, NTPHOOPOB U
TEXHMYECKUX  YCTPOMCTB; pa3iuuarb yCIOBHS WX  0€30MacHOro
WCIIOJIb30BaHUS B IOBCEHEBHOM KU3HU

Brimonaare OKCIICPUMECHTBI 110 HCCJICAOBAHHUIO (1)I/I3I/I‘I€CKI/IX SIBJICHUU U
MPOIIECCOB C UCIOIB30BAHNUEM MIPSIMBIX M KOCBEHHBIX H3MEPCHHUIA; IPH ITOM
dbopmynupoBarh mpobiemy (3a1ady) U TUIOTe3y y4eOHOTO SKCIIEPUMEHTA,
COOMpaTh yCTAaHOBKY M3 MPEUIOKEHHOTO 000PYI0BaHUs, IPOBOJUTH OIIBIT
1 GOpMYIHpPOBATh BHIBOJIBI

OcyuiecTBisATh NPSIMbIE U KOCBEHHbIE M3MEPEHUS] (PU3NYECKUX BEITUYMH;
IOpU 3TOM BBIOMpATh ONTHMAJbHBIN CIOCOO M3MEPEHUs U HUCMOJIb30BaTh
M3BECTHBIE METO/BI OLICHKH ITOIPEIIHOCTEN U3MEPEHUI

HccnenoBare 3aBUCUMOCTHM  MEXAYy (U3NYECKMMM BEIUYMHAMU C
UCIIOJb30BAaHUEM TPAMBIX H3MEPEHUH; IIPU OTOM KOHCTPYHpOBATh
YCTaHOBKY, (DUKCUpOBAaTh  pe3yibTaTbl IMOJIYYEHHOM  3aBUCUMOCTHU
¢u3nUeckux BEIMYUH B BHJIE TAaOMMIl M TpadHKOB, JeaaTh BBIBOJBI I10
pe3ynbTaraM HcCiaeJ0BaHus

ColumronaTh mpaBmiia 6€30MacHOTO TPy/a MPU MTPOBEICHUH HUCCIICIOBAaHUHN B
pamMKax  y4eOHOTO  OSKCIIEPHUMEHTa, Yy4eOHO-HUCCIIEeIOBATENbCKOH U
HpOGKTHOﬁ JACATCIBHOCTH C UCITIOJIb30BAHUEM U3MEPUTCIIBHBIX YCTpOﬁCTB n
nabopaTtopHOro 000PYIOBaHUS

Pemats pacueTHble 3a7a4M C SIBHO 3aJaHHOM (DM3MYECKOM MOjenblo,
UCIIONB3YA (PU3MUEeCKUe 3aKOHBI U IPUHLIUIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3aJa4 BBIOMpaATh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BETUUUHBI
u (opmyabl, HEOOXOOUMBIE JUIsl €€ pELIeHUs, NPOBOIUTH pacyeTbl U
OLIEHUBATh PEAJHHOCTH MOJYYEHHOTO 3HAYEeHUS (PU3NUECKON BEITUYMHBI

Pemars Ka4€CTBCHHBIC 3aJa4u: BBICTpanuBaThb JJOTHYCCKHU
HCIMIPOTHUBOPCUUBYIO LICIIOYKY paccyxcz(eHHﬁ C 0H0p01>'1 Ha HU3YYCHHBIC
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3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/IG SIBJICHUA

Hcnonp3oBaThb  MpW  pEIIEHUHM  Y4YEOHBIX  3aJad  COBpPEMEHHbBIE
WH(GOPMAIIMOHHBIE  TEXHOJIOTUM Il  TOHWCKA, CTPYKTYPHPOBAHMS,
UHTEpPIIPETAllMM M TPEACTABIEHUS YYE€OHOW M HAYyYHO-IIOMYJISPHOU
uH(bOpMaIK, TMOJYYEHHOM U3 pAa3IMYHBIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJTY4aeMyI0 HH(OPMALIHIO

[TpuBOIUTH MPUMEPHI BKJIA1a POCCHUICKHUX U 3apyOe)KHBIX YUCHBIX-(DU3UKOB
B pPa3BUTHE HAyKH, OOBACHEHHME IIPOLECCOB OKPYKAIOLIEr0 MHpPaA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH

Hcnonp30Barh TEOPETHYSCKHUE 3HAHUS IO (PU3UKE B MOBCEIHEBHOMN JKU3HU
s obecrieueHuss O€30MACHOCTH MPU  OOpallleHHH ¢ MpudoOpaMH |
TEXHUYECKUMH YCTPOUCTBAMHU, JJIsi COXPAHCHUS 3[I0POBbSI M COOIIOICHHUS
HOPM DKOJIOTMYECKOTO MOBEJCHUS B OKPYXAIOIIEH cpefie

PaGorarh B rpymie ¢ BBIIOJHEHHEM pPa3jIMYHBIX COIMAIBHBIX POJICH,
MJIAHUPOBATH PA0OTy TPYMIIbI, PAIMOHAIBHO PACIIPEACIIATh O0S3aHHOCTU U
IJIAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX CHUTYalUsX, aJEeKBAaTHO
OLCHMBATh BKJIAJ KaXJOr0 M3 YYAaCTHUKOB TPYINIbl B PEIICHUE
paccMmarpuBaeMoi IpooIeMbl

[TpoBepsiemblie anemenTh! conepxanus (10 kiacc)

Kon
pasnena

Kon [IpoBepsiemble 21EMEHTBI CONEPKAHUS
IIPOBEPSIEMOT
0 dJIEMEHTa

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

dusuka - Hayka o mnpupone. HaydyHble MeTObl TO3HAHMS
OKpY’KaloIero mupa. Ponmb skcriepuMenTa u Teopuu B mporecce
MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue ¢uU3M4EeCKUX sBICHUN U mporeccoB. HayuHsle
runore3pl. Pu3nyUecKkue 3aKOHbI M TEeOpuH. [ paHUIlBI
OPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIMI COOTBETCTBUS.
Ponp 1 MecTo ¢u3uku B (GOpMUPOBAHUN COBPEMEHHOW Hay4HOU
KapTHHBI MUPA, B IPAKTUYECKON JAESITEIBHOCTH JIIOAEH

MEXAHHWKA

KMHEMATHKA

Mexannueckoe aBMkKeHHE. OTHOCHTEIBHOCTb MEXAaHHMYECKOTO
nBwxeHns. Cucrema orcyera. Tpaekropus

[Tepemernenue, CcKOpocTh (CpemHsii CKOPOCTh, MTHOBEHHAas
CKOPOCTb) U YCKOPEHHUE MaTepHalbHOM TOUKH, UX MPOEKIUHU Ha
ocH cuctembl koopAauHar. Clio)keHue MepeMeleHui U CII0KEeHNE
CKOpOCTEHN
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PaBHOMEpHOE ¥ PABHOYCKOPEHHOE IIPSIMOJIMHEWHOE JBUYKEHUE.
I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTU U
IIEPEMELICHUS MAaTEpPUAIIBHON TOYKH OT BPEMEHU

CBo0OoaHOE TaiecHne. YCKOpeHHe CBOOOTHOTO MaACHUS

KpuBonuneinoe JBIKCHUE. PaBrOMEpHOE JIBWKCHUE
MaT€pUaJIbHOM TOYKM II0 OKPYXHOCTH. YIVIOBas CKOPOCTD,
IuHenHasa ckopocts. [lepuon u gacrora. LleHTpocTpeMUTENBHOE
YCKOPECHHE

TexHnueckue YCTpOﬁCTBaZ CIIMAOMETP, ABHXKCHHUE CHApAO0B,
LCIHBIC U pPCMCHHBIC IICPCaAaIn

[Tpaktuyeckue paboThl. M3MepeHHe MIHOBEHHOH CKOPOCTH.
HccnenoBaHnue COOTHOLIEHUS MEXAY IIYTSAMHU, HNPOWIECHHBIMU
TEJIOM 32 ITOCJIEI0BATENIbHBIE PABHBIE IIPOMEKYTKHA BPEMEHU IIPH
PaBHOYCKOPEHHOM JBM)KEHUHU C HAYaJIbHOM CKOPOCTBIO, pPaBHOMI
Hyat0. M3ydeHue [BMKEHMS IIApUKA B BI3KOM KMJIKOCTH.
N3yueHue ABMKEHMs Tesa, OPOIIEHHOTO TOPU30HTATIBHO

JTMHAMUKA

[Tpuniun otHocutensHocTH ['amunes. [lepBoiit 3akoH HproToHa.
NuepumnanbHble CUCTEMBI OTCUETA

Macca tena. Cuia. HpI/IHI_[I/IH CYIICPIIO3UIIUH CHUIT

Btopoit 3akon HploroHa i marepuaibHOM TOYKM B
uHepimaibHoi cucreme orcuera (MCO). Tpetwuit 3akon HeroToHa
JUIsl MaTepuajIbHbIX TOUEK

3akoH BcemupHOro Ttarotenus. Cuna Tspkectn. IlepBas
KOCMHYECKasi CKOpOCTh. Bec tena

Cuina ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUSI CKOJBKEHUS U CHJIa
Tpenus nokos. Kosddunuent tpenus. Cuna conpoTUBIeHUs Mpu
JABHUXXCHUU TCJIa B )KUJAKOCTH UJIN I'a3€

[ToctynarenbHOE W BpallaTelbHOE JABHKEHHE aOCOJIIOTHO
TBEPZOTO Tea

MoOMEHT CHIIbI OTHOCUTEIBHO OCH BpauieHus. I[lmedo cuibl
VYenosus paBHoBecus TBepaoro tena B MCO

TexHuueckue yCTpOfICTBaZ MNOAIIMUITHUKH, JBHXXCHUC
HCKYCCTBCHHBIX CITYTHHUKOB

[Tpaktnueckue pabotbl. W3yuenue pABMkeHUs Opycka 1O
HAKJIOHHOM IIJIOCKOCTH IO JIEHCTBUEM HECKOJIBKUX CHIL
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B
neopMUPYEMO MPY)KHHE U PE3UHOBOM 00paslie, OT BEIUYHHBI
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ux aedopmarnmu. MccnenoBanue yciaoBUil paBHOBECHS TBEPIOTO
TeNa, UMEIOUIETO OCh BPAILEHUS

3AKOHbI COXPAHEHNM A B MEXAHUKE

HMHYHBC MaTCpHaHBHOﬁ TOYKH, CUCTEMBI MAaTCPHUATIbHBIX TOYCK.
I/IMHy.HBC CHJIbl 1 USMCHCHUC NMITYJIbCA TCJIa

3akon coxpanenus ummyibca B MCO. PeaktuBHOE qBUMX)EHUE

Pa6Gora cubl

MOIIHOCTD CHJIBI

Kunerndeckass dSHeprus MarepualbHOM TO4Yku. Teopema o
KMHETUYECKOW SHEPTUH

[TorenunanbHasts »Heprus. lloTeHIMalbHas >SHEPrusi yOpyro
nepopMUPOBaHHON NpyXUHBI. [loTeHUManbHas 3HEprus Tesa
BOJIM3H [TOBEPXHOCTU 3eMJIU

HOTCHHI/IaJII)HI)IG N HCIOTCHUHAJIBHBIC CHIIBI. CBs13b pa60T1)1
HCTIOTCHUHAJIBHBIX CHJI C MSMCHCHHMCM MEXaHHYECKOH QHCPIUHn
CHCTEMBI TeJ. 3aKOH COXpaHCHUA MEXaHUYECKOU OHCPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

TexHU4YeCKHe YCTPOMCTBA: JBUKEHHUE PAKET, BOJOMET, KOIEp,
MPYXUHHBIN NUCTOIET

[Tpaktuyeckue pabGoThl. M3yueHue cBA3M CKOpOCTEH Ten mIpu
Heynpyrom yaape. HccnenoBaHue cBsA3M pabOTBl CHIBL €
M3MEHEHUEM MEXAaHUYECKON HEPTUHU TeNa

MOJIEKVJIAIPHAS ®U3UKA 1 TEPMO/IMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU

OcCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-KUHETUYECKON TEOpHUH.
bpoyHoBckoe nBmxenue. uddysus. Xapakrep IBHKEHUS H
B3aMMO/ICHCTBUS YaCTHUIL BEIIECTBA

MO}ICHI/I CTPOCHHA Ta3o0B, JKHUJIKOCTEH U TBEPABIX TCI U
O0OBSICHEHHE CBOICTB BEIIIECTBA HA OCHOBE 3TUX MOJIeNei

Macca MOJICKYII. KomndaectBo BemectBa. IloctosHHas ABOFaIIpO

TemnoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkana
temrieparyp Llenbcus

Mogens naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKON TEOPUH UJI€aIbHOTO ra3a

AOcomioTHas TeMmIieparypa Kak Mepa CpeqHed KHHETHYeCKOM
SHEPTHUH TEIUIOBOTO JIBMXKEHHMs yacTHl rasa. lllkama remneparyp
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KensBuna

VpaBuenue Knaneiipona - Menneneena. 3akon Jlansrona

I"a30BbIe 3ak0HBI. M30MpOLIECCH B UAECATBHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TE€pMa, H30X0pa, H300apa

TexHuueckue yCTpoicTBa: TepMOMETp, OapoMeTp

[TpakTuueckue paboTsl. M3mepeHue Macchl BO3ayxa B KJIaCCHOM
koMHare. MccnenoBaHue 3aBUCMMOCTH MEXAY IapaMmeTpamMu
COCTOSIHUS pa3peKEHHOr0 rasa

OCHOBbI TEPMO/JMHAMMHWKHA

TepmonnHamMuueckas cucrema. BuytpeHnnss JHEprus
TEPMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUs

KommuecTBO TEIJIOTHI W pa60Ta. BHYTpeHHHH OHCPIusia
OHOAQTOMHOT'O UJC€AaJIbHOT'O I'a3a

Buaelt  Tenmonepenauu: TEIUIONPOBOJAHOCTh,  KOHBEKIIMSA,
n3nyyeHue. TermmoeMKoCTh Tena. YIelnbHas TEIIOEMKOCTb
BellecTBa. Pacuer KonmyecTBa TEIIOTH ITPU TEILIONEpeaade

IlepBbIil 3ak0H TepMoavHAMUKH. [IprMeHEHHe NEepBOro 3aKoHa
TEPMOJMHAMUKHU K n3onpoueccam. ['paduyeckast uHTeprperanus
paboThI Taza

TernnoBeie MamuHbl. [IpUHIMOBI TEUCTBHUS TEIMJIOBBIX MAIIUH.
[TpeoOpa3zoBanus HYHEPTUH B TEIUIOBBIX MamuHax. KoadduiueHnt
nosiesHoro AeiictBusa (nmanee - KIIJ) TeruoBoit mamunbl. [y
Kapno u ero KITJI

Bropoii 3akoH TepmomuHamuku. HeoOpaTuMocTh mpoiieccoB B
npupozge. TeruioBble ABUTATENU. ODKOJIOTHYECKUE MPOOIEMBI
TEIIOIHEPTETHKHU

TexHuueckue yCTpOﬁCTBaI ABUTATCJIb BHYTPECHHCIO CropaHus,
OBITOBOM XOJIOAWJIbHUK, KOHIUITHUOHEP

[TpakTrueckue padboTsl. M3MepeHue ynenpHOM TeI0eMKOCTH

AT'PETATHBIE COCTOSAHUMA BEILIECTBA. ®A30BbIE ITEPEXO/IbI

[TapooOpa3zoBaHue W KoHAeHcanus. lcmapeHue M KHIIEHUE.
VnenbHast TEIIoTa napooOpa3zoBaHHUsl. 3aBUCUMOCTh
TEMIIEPATYPBl KUIIEHUSI OT JaBJICHUS

AOCONIOTHasE M OTHOCUTENbHAas  BIAXHOCTh  BO3/AyXa.
Haceliennsiii nap

Teepnoe Ttenmo. Kpucrammmyeckue u  aMopdHble — Tena.
AHM30TpONUsL CBOMCTB KpHUCTALUIOB. JKuakue KpHUCTaJLIbL.
CoBpeMeHHbIE MaTepHUaIb
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[TnaBneHue u KpucTauIM3alys. YaeiabHas TEIJIoTa IUIaBICHUS.
Cybnumarnus

YPaBHeHI/Ie TEI0BOro Oananca

TexHuueckre  yCcTpOMCTBAa: TUTPOMETP M ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH TIOJy4YE€HHUS COBPEMEHHBIX MAaTEPHUAJIOB,
B TOM YHCJIE HAHOMATePHAaJIOB, U HAHOTEXHOJIOTHH

[TpakTrueckue padboThl. M3MepeHne BIa)KHOCTH BO3yXa

SJIEKTPOAMHAMMUKA

OJIEKTPOCTATHUKA

Onektpuzaiusi  Tell. JJeKTpudyeckuil 3apsa.  JBa  Buna
AIIEKTPUICCKUX 3aPsIOB

HpOBO,Z[HI/IKI/I, AUIJICKTPUKHA U ITOJYIIPOBOAHUKHA

3akoH COXpPaHCHUA IJICKTPHUUICCKOI'O 3apsaaa

BzaumopeiictBue 3apsaoB. 3akoH Kynona

Onexrpuyeckoe mnosie. HanpsykeHHOCTb JIEKTPUYECKOTO IOJISL.
ITpuHnun CYNEPIO3ULINH. JInnun HaIPsSKEHHOCTU
AIIEKTPUYECKOTO MO

PabGora cun QJICKTPOCTATUYCCKOI'O IIOJIA. ITorenmuan. Pa3HocTh
IIOTCHIIMAJIOB

HpOBOI[HI/IKI/I U JUDJICKTPUKH B IIOCTOSAHHOM OJJICKTPUUCCKOM
IIoJIc. I[I/ISJICKTPI/I‘IGCKEUI MMPOHUIIACMOCTDb

OnekTpoeMKoCcTh. KoHzaeHcartop. DIEKTPOEMKOCTh TIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsSKEHHOT0 KOHIeHcaTopa

TexHuyeckre  YCTpOMCTBa:  3JIEKTPOCKOI,  3IIEKTPOMETD,
AIIEKTPOCTAaTUYECKasl 3alUTa, 3a3eMIIEHHE JIEKTPOIPHOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN PUHTEP

[Ipaktuyeckue  paboOTHI. N3mepenue IEKTPOEMKOCTH
KOHJIEHCaTopa

MMOCTOSIHHBIIN DIEKTPUUECKUN TOK. TOKH B PA3JTMUHBIX
CPEJIAX

VYcenoBusl CylIECTBOBaHUS ITOCTOSSHHOTO AJIEKTPUYECKOTO TOKA.
HUctounmku Toka. Cuia toka. [TocTOSHHBIN TOK

Hampsoxenue. 3akon OMa i1 ygacTka [enu

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIBHOE COMPOTHUBIICHUE
BEIECTBA

HOCJ’I@)IOBaTeJ'IBHOG, napamjiCjibHOC, CMCIIaAaHHOC COCIMHCHHUEC
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IIPOBOJHUKOB

Pabora anexrpuueckoro Toka. 3akoH Jlxoyns - Jlenua

MOIIHOCTB IEKTPUYECKOTO TOKA

anekTpoaBmkymas cwia (manee - JJC) U BHYTpeHHee
CONPOTUBJICHUE HMCTOYHMKA TOKa. 3akoH Owma Uil MOJIHOU
(3aMKHYTOI) 3eKTpuyeckoil enu. Koporkoe 3aMbikaHue

DJNEeKTpOHHAs MPOBOAMMOCTH TBEPIBIX METAJUIOB. 3aBUCUMOCTD
CONPOTHUBIICHHS METaIIOB oT TeMIIEPaTypHl.
CBepxnpoBOAMMOCTb

OneKTpuuecKuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB

[TonynpoBoauuku. CoOCTBEHHass M MpPUMECHAs IPOBOJUMOCTD
IIOJIyTIPOBOJHHUKOB. CaoiicTBa p-n nepexona.
[TomynpoBOAHUKOBBIE TPUOOPHI

DNEKTPUYECKHH TOK B JJIEKTPOJIMTAX. OJIEKTPOJUTHYECKAS
JIUCCOITUAIUSA. DIEKTPOIIU3

Onektpuueckuii  ToKk B razax. (CaMOCTOSITENbHBIA U
HECAMOCTOSATEIbHBII paspsn. Paznuuneie THUIIBI
CaMOCTOATENBHOTO pa3psana. Monnus. [1nazma

TexHU4YeCcKre YCTPOMCTBA: amIepMETP, BOJIBTMETP, PEOCTAT,

UCTOYHUKHU TOKa, 3JIeKTpOHArpeBaTeslbHbIe npudopsl,
ANIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKyyMHbI  JMOA,  TEPMUCTOPBI U (OTOPE3UCTOPSI,

HOJ'IprOBOI[HI/IKOBI)II\/JI AU0d, raJlJbBaHUKA

[IpakTtuueckue paboThl. V3yueHue CMENIaHHOTO COETUHEHUS
PE3UCTOPOB.

WUsmepenne OJIC uCTOYHMKAa TOKa U €ro BHYTPEHHETO
comnpotuBneHus. Habmronenue anekrponmsa

[TpoBepsiembie TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbl

(11 xmacc)

Kon
MIPOBEPSIEMOTO
pe3yibTrara

[TpoBepsiembie TpeIMETHBIC PE3YIIBTAThl OCBOCHUS OCHOBHOM
00pazoBaTeIbHON MPOTPaMMBI CPETHETO 001Ier0 00pa30BaHMs

JleMOHCTpUpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUH
COBPEMEHHOM HAay4HOW KapTHUHBI MUpPa, B Pa3BUTHH COBPEMEHHOW TEXHUKH
U TEXHOJOTHMH, B IPAKTUYECKOU NEATECIBHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTUHBI MHUpa

Y4uThIBaTh TPaHMIBI TPUMEHEHUS H3YUYEHHBIX (PHU3MUECKUX MOJEeTei:
TOYCUHBIA DJJEKTPUUYECKUM 3apsf, SACpHas MOJENb aroMa, HYKJIOHHAs
MOJIETIb AaTOMHOTO sI/Ipa MPU pelIeHnH PU3NUYECKUX 3a/1a4
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Pacno3naBath puznueckue siBieHus (IpoLecchl) U 0OBSICHATh UX HA OCHOBE
3aKOHOB DJICKTPOJAMHAMUKHA M KBAaHTOBOH (DHM3HMKH: DJICKTpHUYCCKas
POBOJAMMOCTb, TEIUIOBOE, CBETOBOE, XMMUYECCKOE, MAlHUTHOE JCHCTBHUS
TOKa, B3aUMOJICHCTBUE MArHUTOB, AJICKTPOMArHMTHAsI HHAYKIIMS, 1CHCTBUE
MAarovuTHOIrO 10Ji1 Ha TIIPOBOJHHUK C TOKOM H ﬂBH)KyHlHﬁCﬂ 3apsan,
AIIEKTPOMArHUTHBIC KOJIeOaHMsI u BOJIHBI, PSMOJIMHEHHOE
pacnpoCTpaHEHHE CBETa, OTPAXKCHHUE, MpPEJIOMIICHHE, HHTephepeHIIus,
nudpakiys U MOIspU3alus CBETa, TUCIIEPCHUsl CBeTa, (POTOIICKTPUICCKHUI
apdexr (poroaddekr), cBeToBOE HaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa  aToMa  BOJIOPOJA,  CCTECTBCHHAss W HCKYCCTBEHHas
PaarOaKTHBHOCTh

OnucelBaTh U3yYEHHBIE CBOWCTBA BEIIECTBA (JEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE, OJIEKTPUUECKYI0 IPOBOAMMOCTh pPa3IMYHbIX Cpel) U
AJIEKTPOMAarHUTHHIE  SIBI€HUS  (IPOLECCHI), MCIONB3YS  (U3HUYECKUE
BEJINYMHBIL: AIEKTPUUECKUH 3aps, CUJla TOKA, JEKTPUUECKOE HAIIPSKEHHE,
AIIEKTPUIECKOE COIMPOTUBJICHHUE, Pa3HOCTh moteHnuanos, JJC, pabora
TOKa, MHJIYKIMS MarHuTHOro mnousisi, cuina Awmnepa, cuia Jlopenua,
WHIYKTUBHOCTH KaTYIIKH, SHEPTUS NEKTPHUECKOTO U MarHUTHOTO IOJIEH,
IepUO/] ¥ YacToTa KoJieOaHUil B kKojeOaTeIbHOM KOHTYpE, 3apsij U CHJla TOKa
B IpoIlecce TapMOHUYECKHX 3JIEKTPOMArHUTHBIX KoJjeOaHMid, (OKyCHOE
paccTosHUE M ONTHYECKas CHJIa JIMH3bI; IpU OMNHMCAHUM IPABUIBHO
TPAKTOBATh (PU3NYECKHUI CMBICI MCIIOJIb3YEMBIX BEIMYHH, UX 0003HAYCHHS
U eIMHUIBl; yKa3blBaTh (OPMYJbI, CBA3BIBAIOIIME AAHHYIO (U3UUYECKYIO
BEJINYHMHY C APYTUMH BEITHYMHAMU

OnuceiBaTh HM3y4YEHHBIE KBAaHTOBBIC SIBICHUS W TIPOIECCHI, HCIOIb3YS
¢dbuznyecKre BeIMUYMUHBI: CKOPOCTh ANEKTPOMArHUTHBIX BOJH, JIJTHHA BOJHBI
¥ YacToTa CBETa, PHEPIUs W UMIYIbC (POTOHA, MEpHoi IMoJypacnanaa,
DHEpPrusl CBA3M aTOMHBIX SJep; MPHU OMHUCAHWU TMPABUIBHO TPAKTOBATH
(U3UYECKUN CMBICIT UCTIONB3YyEeMbIX BEJIMYMH, UX 0003HAUYCHUS U €IMHUIIBL
yKa3bIBaTh (HOPMYIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUYHMHY C
JIPYTUMU BEJTUYMHAMU, BBIUUCIISATH 3HAUeHNE (DU3UYECKON BETMUUHBI

AHanu3upoBaTh (PU3HUECKHUE IPOLECCHI U SIBICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHbl W TNpPUHIUNBL 3ak0oH OMa, 3aKOHBI IIOCJIEJOBATENBHOIO H
NapajuIeIbHOTO COEAMHEHHs IPOBOAHUKOB, 3akoH JIxxoyns - Jlenua, 3akoH
AIIEKTPOMAarHUTHOM MHIYKIMH, 3aKOH IIPSIMOJIMHEWHOTO PaclpOCTPaHEHUs
CBETAa, 3aKOHBI OTPAXKEHHUSI CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHUE
OiHmreitHa uid  (otodddexra, 3aKOH COXpPAHEHHUs SHEPrHH, 3aKOH
COXPaHEHHUsl UMITY/IbCA, 3AaKOH COXPAHEHUS 2JIEKTPUUYECKOro 3apsja, 3aKOH
COXPAaHEHHUsI MacCOBOIO YMCIIA, NOCTyaarskl bopa, 3aKOH paanoaKTUBHOTO
pacnaza; mpH 3TOM pa3Iuyarh CIOBECHYH (OPMYIUPOBKY 3aKOHA, €ro
MareMaTu4eckoe  BBIpAKEHHE W ycioBUs  (TpaHMLBl,  00NacTH)
MPUMEHUMOCTH

OHpe)]eJ'ISITB HampaBJICHUE BCKTOpa HWHAYKIHMKM MArHMTHOIO  ITOJIA
MMPOBOJAHHNKA C TOKOM, CHJIBL AMnepa H CUJIBI HopeHua

Ctpouth W OMHCHIBaTH M300pakeHHE, CO37aBaEMOE IIOCKUM 3EpKalioM,
TOHKOU JINH30U
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BrimonHaTe OKCIICPUMCHTBHI 110 UCCJIICAOBAHHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU U
IPOIIECCOB C UCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TP 3TOM
dbopmynupoBarh pobdiaeMy (3a1a4y) U TUIIOTE3y YICOHOTO SKCIIEPHUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYIOBaHUSI, TIPOBOAUTE OIIBIT
U GOPMYITHPOBATH BHIBOBI

OcymecTBiIsATh NpSMbIEe M KOCBEHHBIE M3MEpPEHHs (PU3NYECKUX BEIUYMH;
IPU 3TOM BBIOMpaTh ONTHUMAJIbHBIA CHOCOO M3MEPEHUs U HCIOJIb30BaTh
MU3BECTHBIE METO/BI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN

HccnenoBars 3aBHCHUMOCTH (DM3MUYECKUX BEIMYUH C HCIOJIH30BAHUEM
HPSIMBIX U3MEPEHUH; MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATh
pe3yibTaThl MOTYYCHHONW 3aBUCUMOCTH (U3MUYECKUX BEJIUYUH B BUIC
TabIuI ¥ rpauKoB, AeNaTh BHIBOJBI 10 pe3yJabTaTaM UCCIIEIOBAHUS

CoOumronath npaBuia 6€301MacHOTO Tpyra MU MPOBEICHUH HCCIICA0BAHUH B
paMKax  y4eOHOro OKCHEPHMEHTa, Yy4eOHO-HCCIENOBATENbCKOH |
HPOEKTHOU JESATEIBHOCTH C HCIIOJIb30BAHUEM H3MEPHUTEIILHBIX YCTPOHCTB U
71a00paTopHOTO 00OPYAOBAHUS

Pemrate pacueTHple 3amadM C SIBHO 3aJaHHOM (DM3WYECKOM MOJENbIO,
UCTOJB3Ys (pU3HUECcKue 3aKOHbI U IPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJa4yn BI)I6I/IpaTI> (1)H31/II-ICCKYIO MOACIIb, BBIACIATH (1)I/I3I/I‘-IGCKI/IG BCJIMYHHBI
u (GopMynbl, HEOOXOAUMBIE Il €€ pELICHUs, NPOBOAUTH PACUYETHl U
OIICHUBAThH PEATLHOCTH IMOJIYICHHOTO 3HAYCHUS PU3NICCKON BEITMUUHBI

Pemrars Ka4C€CTBCHHBIC 3aJa4u: BBICTpauBaThb JOTHUYCCKH
HCIIPOTHBOPCUUBYHO LCIIOYUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC
3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/IC SABJIICHUA

Hcnonp3oBaTh  MpW  pelIeHUH  Y4EOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE  TEXHOJOTMM  JUId  TOMCKa, CTPYKTYpUPOBaHMA,
UHTEpIIpETallMM M TPEACTAaBICHUS Y4eOHOW U HAyYHO-NOMYJISPHOM
UHPOPMAIIUM, TOTYYEHHOW U3 pa3IMYHBIX HCTOYHHMKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJIy4aeMyI0 HHPOpMALIHIO

OOBSCHATh TPUHIUIBI JEUCTBUS MAIlMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB; pa3iuuarh YyCIOBUS UX 0€30MacHOTO HCIOIB30BaHUS B
OBCEIHEBHOM KN3HU

[TpuBOIUTH MpUMEPHI BKJIa1a POCCUICKHUX U 3apyOe’KHBIX yUEHbBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOILIECCOB OKPYXKAIOUIET0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonb30BaTh TEOpEeTHUECKUE 3HAHUS 10 (PU3UKE B MOBCEIHEBHON JKU3HU
uist  obecrieyeHust 0€30MacCHOCTH MpH  OOpallleHuH C npudopamMu U
TEXHUYECKHMHU YCTPOMCTBAMH, Ui COXPAaHEHMsI 3I0POBBS U COOIONEHUS
HOPM 3KOJIOTHYECKOTO MTOBEACHHUS B OKPYXKAIOLIEH cpefie

PaGorars B Tpymie ¢ BBIIOJIHEHUEM pPa3IMYHBIX COIMAJIBHBIX POJeH,
IUTAHUPOBATh PA0OTY TPYMIIbI, PALIMOHATIBHO PACHIPENENATh O0SI3aHHOCTH U
IJIAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX CHUTYyalUsAX, aJeKBaTHO
OLICHUBAThb BKJIAJ KaXJOr0 W3 YYACTHUKOB TPYIINBl B PELICHUE
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paccMmarpuBaeMon POOIEMBI

ITpoepsiembie aneMeHThI coaeprkanus (11 kacc)

Kon
paznena

Kon
poBepsieMor
0 DJIEMEHTA

[IpoBepsieMmbie IIEMEHTHI CONIEPKaHUs

SJIEKTPOAMHAMMUKA

MATHUTHOE ITIOJIE. QJIEKTPOMAT'HUTHASI MHAY KN A

ITocTossHHBIC MarHHUTHI. BSaHMOHeﬁCTBHC IIOCTOAHHBIX MarHUTOB

MaruutHoe none. Bexkrop marHuTHOM uHAyKUuU. [IpuHImn
cynepro3uiuu. JIuHun MarHuTHOM MHAyKUMH. KapTuHa nuHun
MarHUTHON MHJYKIIUH 110JIsI IOCTOSIHHBIX MarHUTOB

MaruutHoO€e 1oje MPOBOJHMKA ¢ TOKOM. KapTuHa SMHMN mons
JUIMHHOTO TPSIMOTO TPOBOJAHMKA W 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJHUKA, KAaTYIIKU ¢ TOKOM. OnbIT DpcTena. Bzaumoneiictue
MPOBOJHUKOB C TOKOM

Cuna AMnepa, €C MOAYJIb U HAITPABJICHUC

Cuna JlopeHua, ee wMoayiab U HampasieHue. [[BuxkeHue
3apsOKEHHOM YacTHIBI B OIHOPOJHOM MarHUTHOM mose. Pabora
cuiibl JIopeHia

SIBnenue BHCKTpOMaFHI/ITHOﬁ HHAYKIIUHN

IToTok BCKTOpa MarHUTHOM HHAYKIIUU

O/1C nuaykuuy. 3aK0H MEKTPOMArHUTHON MHAYKIUK Papanes

Buxpeoe anexrpuueckoe none. 3/1C uHAYKIINYA B IPOBOJHUKE,
JBIKYLIEMCS IOCTYIATENBHO B OJHOPOJHOM MarHUTHOM I10JI€

IIpaBuno Jlenua

NunyktuBHOCTS. SIBneHune camonHaykuuu. JJC caMOMHIYKIIMH

3Hepr W MAarnHuTHOT'O TOJIA KaTyIIKH C TOKOM

3HeKTp0MaI‘ HUTHOC I10JIC

TexHuueckue YCTPOﬁCTBaI IIOCTOSHHBIC MAarHuThlI,
SJICKTPOMArHuThI, OJICKTPOABUTATCIIb, YCKOPHUTEIN
SJICMCHTAPHBIX YaCTHULl, THAYKIIUOHHAS IICYb

[Tpaktudeckue paboTsl. Mi3yueHre MarHUTHOTO MOJIS KaTylIKU ©
TOoKOM. VccnenoBanne AeCTBUS IOCTOSHHOIO MarHUTA HAa PAMKY
¢ TokoM. MccrienoBanue siBieHUs IEKTPOMAarHUTHOM UHAYKIIUU
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KOJIEFAHUMA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHUA

Konebarenpuas cucrema. CBOOOIHEBIE KoJicOaHus.
apmonnueckue konebanus. [lepuon, yacTora, aMrinTyaa u (asa
KoJicOaHui

IIpy>xuHHBINA MasTHUK. MareMaTU4eCKU MassTHUK

VYpaBHeHHEe TapMOHWYECKUX KojeOanuil. Kunemarmueckoe u
JUHAMHUYECKOE OMMCAaHUE KOIe0aTeIbHOTO JBUKCHHUS

[IpeBpatienre 3Heprun Mpu rapMOHUYECKUX KojeOaHusax. CBs3b
aMILTUTYAbl KOJIEOAHMM MCXOMHOM BEJIIMYMHBI C aMIUIMTYJaMU
KoJIeOaHU ee CKOPOCTU M YCKOPEHUS

KoneGarenbublii  koHTYyp. CBOOOAHBIE  3JIEKTPOMAarHUTHBIE
KoJIeOaHHs B HJCAJIbHOM KOJeOaTeIbHOM KOHTYpe. AHaJlorus
MEXJYy MEXaHMYECKUMHU M 3JIEKTPOMarHUTHBIMHU KOJICOAHUSMHU.
®opmyna Tomcona

3akoH COXpaHCHUA OHEPIrUM B HACAIBHOM KoJ1€0aTeIbHOM

KOHTYypE
BbIHYyX1I€eHHBIE MeXaHU4YECKHUE KOJIeOaHMUSL. Pesonanc.
PezonancHass kpuBas. BbIHYXIEHHBIC AJIEKTPOMAarHUTHBIC
KoJIeOaHus.

[TepemenHbIil Tok. CHHYCOUAANBHBIN TEPEMEHHBIHN TOK.

MoIHOCTh TIEPEMEHHOTO TOKA. AMIUTUTYJIHOE M JIEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA M HAMPSKEHUS

Tpanchopmarop. IlpousBonacTBo, mnepegaya u mHoTpebiieHHE
ANIEKTPUYECKON  SHEpruu.  DKOJOTMYECKUE  PHUCKU  IIpH
IIPOU3BOJCTBE AIIEKTPUYECKON JHEPIUU. Kynerypa
MCIIOJIb30BaHUS 3JIEKTPOIHEPTUH B IOBCEAHEBHOMN KU3HU

TexHuuyeckue ycTpoicTBa: ceiicMorpad, 3MeKTpUIeCKUui 3BOHOK,
JIMHUM DJIEKTpoIepenad

[Tpaktuyeckue paboThl. MccienoBaHue 3aBHCHMOCTH TEpUOAA
MaJIbIX KoJIeOaHUI Ipy3a Ha HUTH OT JUIMHBI HUTU M MaccChl Ipy3a.
HccnenoBannue NepeMEHHOIO TOKa B LIEMN U3 MOCIEN0BATEIbHO
COETMHEHHBIX KOHJEHCATOpa, KaTyIIKH U Pe3ucTopa

MEXAHUYECKHUE U SJIEKTPOMATHUTHBIE BOJIHBI

MexaHnueckre BOJHBI, YCIOBHUsS pacnpoctpaHenus. I[lepuon.
CkopocTh pacnpoCTpaHEHHS W JjIMHA BOJHBI. [lomepeunsie u
MIPOJIOJBHBIE BOJIHBI

Wutepdepeniys u audpaxiys MeXxaHH4eCKUX BOJIH




3Byk. CxopocTh 3ByKa. I'pomMKkocTh 3Byka. BeicoTa ToHa. TemOp
3ByKa

DNEKTPOMarHUTHHIC BOJIHBI. Yenosus U3ITy4EeHUS
IEKTPOMAarHUTHBIX BOJIH. B3anmuas opueHnranus sekropos E, B

u V B 2JIeKTPOMATHUTHOI BOJIHE B BAKyyM€

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, MPEIIOMIICHHE,
nonsipuzanusi,  audpakuus,  uHTepdepeHuus.  CKOpoCTb
AJIEKTPOMArHUTHBIX BOJIH

[Ixamna 3JIEKTPOMArHUTHBIX BOJIH. IIpumeHenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[TpuHIMOBl  paguocBA3M M TelneBUAEHUs. Panuornokarus.
DNEKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH cpesibl

TexHU4YeCKHue  yCTPOWMCTBA:  MY3bIKQJIbHBIE  MHCTPYMEHTHI,
YABTPA3BYKOBAsl IMarHOCTUKA B TEXHUKE W MEAMIMHE, pajap,
paJMONIPUEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-meus

OIITUKA

[TpsmonuHeiHOe pacnpocTpaHEHUE CBeTa B OJHOPOAHOI cpere.
JIyu cBera

OtpaxeHue cBeTa. 3aKOHBI OTpakeHusi cBera. llocTpoenue
U300paKEHHI B TUIOCKOM 3€pKaJie

HpeJIOMJ'IeHI/Ie CBeTa. 3aKOHBI MMPEJIOMIJICHUS CBCTA. AOCOIIOTHBIN
MMOKa3areJjib MPCIOMIICHUA

IlonHoe BHyTpeHHee oTpaxeHue. lIpenenpHbBI yrosa IMOIHOTO
BHYTPEHHET0 OTPaKEHUS

I[I/ICHepCI/I}I cBeta. CI0XKHBIM cOCTaB 0€JI0ro CBeTa. HBeT

CoOuparomue W pacceMBarouive JMH3bl. ToHKas JMH3a.
@OKYyCHOE pacCCTOSSHHE M ONTHUYECKass CHJIa TOHKOW JIMH3BIL.
[Toctpoenue u300pakeHUil B COOMpAIOIIMX U PACCEHBAIOIIUX
nuH3ax. opmyiia TOHKOH JIMH3BL. YBEJINUYEHUE, TaBAEMOE JINH30U

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONTUKH

Wntepdepennust cBera. KorepeHTHblE HCTOUYHUKHU. YCIOBHS
HAOJI0IEHN T MAKCUMYMOB U MUHUMYMOB B HHTEp(EpEHIITNOHHOMN
KapTUHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOUHUKOB

Hudpakuus cera. JludpakinuoHHas pemieTka.  YCIOBHUE
HaOI0IeHUs IJIaBHBIX MaKCUMYMOB pu MaJICHUN
MOHOXPOMAaTHUYECKOTO CBETa Ha JU(PPAKLIUOHHYIO PEIIETKY

Honapmam/m CBCTa

TexHnyeckue  yCcTpOMCTBa:  OYKH, Jyna, (oroarmapar,
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MPOCKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAas
onTHKa, TUPPAKIIUOHHAS PEIIETKA, TOISIPOUT

[pakTruyeckue paboThl. V3MepeHne mMoKasaresis MpeTOMIICHUS.
HccnenoBanue CBOWCTB M300pakeHWH B nuH3ax. HaOmromeHue
JIMCIICPCHH CBETA

JIIEMEHTHI CITELIUAJIBHOM TEOPUU OTHOCUTEJIbBHOCTU

['paHuIlbl MPUMEHUMOCTH Ki1accudeckord MexaHukH. [locTymarsl
TEOPUH OTHOCUTEIHHOCTH: MHBAPUAHTHOCTh MOAYJIS CKOPOCTHU
CBETa B BaKyyMe, MPUHIMI OTHOCUTEJIIbHOCTH DUHIITEHHA

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMe,I[J'ICHI/Ie BPEMCHHU U
COKpallCHUC OJIMHBI

DHEprusi U UMITYJIbC CBOOOTHOM YaCTHUIIBI

CBsi3b MaccChl C SHEPrUeil U MUMIYIHLCOM CBOOOIHOM YaCTHIIBI.
DHeprus MOKOs CBOOOTHOM YaCTHUIIbI

KBAHTOBAS ®13UKA

JIEMEHTBI KBAHTOBOM OIITHUKHU

®otonsl. @opmyna Ilmanka cBs3u »HEepruum (HOTOHA C €ro
4acTOTON. DHEeprus U UMITyNbC (POTOHA

OtkpeiTie u wuccnenoBanue ¢Goroddpdekra. Onbitel ATl
CronetoBa. 3akoHbl (GoTodPPexTa

VpaBuenne DiHmTeitHa 1a Goroaddekra. "Kpacnas rpanuna'
doroapdexra

Hasnenue ceera. Onwitel I1.H. JIeGenena

XMMHYECKOE JIEHCTBUE CBETA

TexHuueckue  ycrpoicTBa:  (oTO’7MEMEHT,  (pOTOAATUUK,
COJIHEYHas Oarapesi, CBETOAHO/

CTPOEHUME ATOMA

Mogens aroma TomcoHa. OnbIThI Pesep(bopz[a 10 UCCIICAOBAHHIO
CTPOCHH aToOMa. HnaHeTapHaﬂ MOJCJIb aToOMa

[Toctynaret bopa. M3nydenue u morsomieHue ¢GOTOHOB TIpH
Mepexo/Ie aroMa C OJHOTO YPOBHSI SHEpPrUM Ha Jpyroi. Buasl
cnekTpoB. CIIeKTp ypoBHEH SHEPruu aroMa BOJopo/a

Bonxosrie CBOICTBa YaCTHIIL. Bomnunr e Bbpoiiss.
KopmyckynsipHO-BOIHOBOM Tyanu3M. Judpakiius s1eKTpoHOB Ha
KpHCTasuiax

CrnoHTaHHOE€ M BBIHY)KJIEHHOE U3JIy4eHHE. YCTPONCTBO H
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NPUHIUI paboTHI Ja3epa

TexHnueckue YCTPOMCTBA: CIIEKTPAJIbHBIN aHau3
(criekTpockoI), 1a3ep, KBAaHTOBBIH KOMIIBIOTED

[TpakTuueckue padboTsl. Habnronenue nuHeivyaToro cnexkrpa

ATOMHOE AJ1PO

MCTOI[BI Ha6J'IIOI[eHI/I$I " pErucTpaimuu 3JICMCHTAPHBIX YaCTHUI]

OtkpbiTHe  paauoakTUBHOCTH. OmnbiTel  Pesepdopma mo
OINPEEIICHUIO COCTaBa pPaJMOaKTUBHOIO u3nydeHus. CBoicTBa
anbda-, 6era-, raMmMa-u3ydeHus. BiusHue painoakTHBHOCTH Ha
JKHBBIE OpPTraHU3MBbI

OtkpeiTHe TpoTOHAa M HeWTpoHa. HykioHHass Moxenb szapa
I'eiizenOepra - VBanenko. 3apsia sapa. MaccoBoe 4Mcio sifipa.
N3oronsl

Anbda-pacnian. DNEKTPOHHBIH U TO3UTPOHHBIN OeTa-pacmal.
["amMMma-u3nydyeHue. 3aKoH paJloaKTUBHOIO pacnaia

DHeprus CBsA31 HYKJIOHOB B sifipe. S nepHbie cuibl. Jlepext macch
anpa

Snepuble peakuuu. [leneHue u CUHTE3 AP

SAnepubiii peaxtop. TepmosnepHsiii cunres. IlpoOnembr u
MEPCIEKTUBBI SIIEPHOW DHEPreTUKHU. DKOJOTUYECKUE AaACIIEKThI
AJIEPHOM DHEPrETUKU

DneMeHTapHbIe YaCTHUIIBI. OTtkpbITHE ITO3UTPOHA.
DyHAaMEHTAIbHBIE B3aUMOACHCTBUS

TexHu4yeckrue yCTpOMCTBAa: JO3UMETP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToOMHasi bomOa

[TpakTueckue pabotel. HccnenoBaHue TpekoB dacTUIl (IO
rOTOBBIM (poTOrpadusim)

SJIEMEHTBI ACTPODPU3NKU

Bun 3Be3nnoro He6a. CosBe3nusi, SpKUe 3BE3MbI, MIAHETHI, HX
BUIMMOE IBMKEHUE

Conneunass cucrema. I[lmanersr 3emHOM rpymnmbl. [lmaHeTsi-
TUTaHThl M WX CIYTHUKH, KapJMKOBBbIE IUIaHETHl. Maible Tena
ConHEeYHO! CUCTEMBI

Comnre, porochepa u armocdepa. CoHedHast aKTUBHOCTh

Uctounuk sneprun ConHIa U 3BE3]1

3B€3)II)I, HNX OCHOBHBIC XapaKTCPUCTUKH: MacCa, CBCTHUMOCTD,
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paauyc,  Temmeparypa, WX  B3aUMOCBs3b.  Jluarpamma
"CIeKTpaJbHbIA KJIACC - CBETHUMOCTH". 3BE31bl IJIaBHOMU
MOCJICAOBATEIBHOCTH. 3aBUCUMOCThL "'Macca - CBETUMOCTh' I
3Be3]] IVIaBHOM MOCIEA0BATEIbHOCTH

Bryrpennee crpoenue 3Be3s. CoBpeMEHHBIE NPEICTABICHUS O
MPOUCXOXKACHUU U 3BOMOIMU CoNHIIA U 3BE3]. JTallbl KU3HU
3BE3]

Mineunsiii Ilyte - nHama [amaktuka. CnupanbHasi CTPyKTypa
lNanaktuku, pacnpeneneHue 3Be3, raa u nwsutd. [lonoxenue u
newkenne Comnna B [amaktuke. Ilnockas um  cdepudeckas
MMOJICUCTEMBI | amakTuKu

Tunel ranakTuk. PaguoranakTuku U KBasapsl. UepHbIe AbIPBI B
Apax rajlakKTUK

Bcenennas.  Pacmmmpenue  Bceenennoit.  3akon  XaOOma.
PazOeranue ranaxtuk. Bospact u paamyc BceneHHnoil, Teopus
Bonbiioro B3peiBa. Monenb "ropsuein Beenennoit". PenukroBoe
U3JIy4CHUE

MacmrabHast ~ cTpykrypa  BcemenHoi.  MeraranakTHka.
Heperennsie npoGieMbl aCTPOHOMUHU

Jyist mpoBeieHu st €MHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usuke (najnee - EI'D mo ¢pusuke)
UCTIOJIB3YETCsl TepeueHb (KoaudukaTop) mpoBepsieMbIX TPeOOBaHUN K pe3yibTaraM OCBOCHUS
OCHOBHOW 00pa30BaTeNbHON MPOrPaMMBl CPEJHET0 OOmero oOpa3oBaHUS © SJIEMEHTOB

COZIepIKaHusI.

[TpoBepsiemble Ha EI'D mo ¢usuke TpeOoBaHHS K pe3ylbTaTaM OCBOEHUS OCHOBHOM
00pa3oBareIbHOIN MPOrpaMMbl CpeHEro 0o1ero 00pa3oBaHus

Kon
MIPOBEPSIEMOTO
TpeOoBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3ylbTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTeIbHON MTPOTrpaMMBbI CPEIHETO 00IIero 00pa3oBaHUs

ChopMUpPOBAaHHOCT YMEHUW  pacro3HaBaTh (DU3WYECKHE  SIBICHUS
(mpotiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

Bnanenne — ocHoBomonaralomuMM — (QU3MYECKUMH  TOHATHAMM U
BEJIMUMHAMU, XapaKTEPU3YIOIUMHU (PU3NUECKHE MTPOLIECCHI

ChopMUpOBaHHOCTH YMEHUM MTPUMEHSTH 3aKOHBI KJIACCUYECKON MEXaHUKH,
MOJIEKYJISIPHOM (DU3UKK U TEPMOIUHAMUKH, JIEKTPOAUHAMHUKH, KBAHTOBOH
bu3uKK Ui aHanu3a U OOBSCHEHUS SIBIEHUH MUKPOMHpA, MaKpOMHpa U
Meramupa, pasziuyarb YyCIOBHs (IpaHHIbI, 00JacTH) NPUMEHUMOCTH
(¢u3NYECKUX 3aKOHOB, MOHUMATh BCEOOLIUI XapakTep (pyHIaMEHTAIbHBIX
3aKOHOB M  OTPAaHUMYEHHOCTb  MKCIIOJIB30BAHMS  YAaCTHBIX  3aKOHOB;
aHAJIM3UPOBATh (PU3NYECKUE MTPOLIECCHI, UCII0NIb3YSI OCHOBHBIE TIOJIOKEHMUS,
3aKOHBI U 3aKOHOMEPHOCTHU

C(bOpMI/IpOBaHHOCTB YMCHHA pa3jindyarb yCJIOBUA HIPUMCHUMOCTHU MoJenein
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(U3UYECKUX TEIl U MPOIECCOB (SIBICHUIA)

CdopMHpOBaHHOCTH YMEHUS PEIIATh PACUETHBIC 33/1a4H C SIBHO 331aHHOH U
HESIBHO 3aJJaHHON (PM3UYECKON MOJIETbIO: HA OCHOBAaHWHU aHAN3a YCIIOBUS
BEIOMpaTh (PU3MYECKUE MOJENH, OTBEUalonIue TpeOOBaHUSIM 3a1a4H,
IPUMEHSTH (HOPMYJIbl, 3AKOHBI, 3AKOHOMEPHOCTHU U MOCTYNAThI (PU3UUECKUX
TEOPHUI TPHU HKCIOJIb30BAaHUM MAaTeMaTMUYEeCKUX METOJIOB pelIeHUs 3ajad,
MIPOBOAUTH PacyeTbl HA OCHOBAHWU MMEIOLIUXCS JTAHHBIX, aHAJIU3UPOBATh
pe3yAbTaThl U KOPPEKTUPOBATH METOJIbI PELICHUSI C YYETOM MOJIYYCHHBIX
pE3yJIbTaToOB

Pemate kaduecTBeHHbIE 3a7ayd, TpeOylOIMe NPUMEHEHUS 3HaHUN U3
pa3HBIX pa3AeiioB MIKOJIBHOTO Kypca (DPU3HKH, a TAaK)KE MHTCTPAIIMH 3HAHHMA
U3 Jpyrux TMpeIMETOB €CTeCTBEHHOHAyYHOTo LHMKJA: BBICTpaUBaTh
JIOTUYECKYIO LIETIOYKY PacCy)KJIEHUH C OIMOpPOM Ha HM3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3NUECKHUE SIBICHUS

BraneHre 0CHOBHBIMU METO/IaMU HAYYHOTO TIO3HAHUS, UCTIOIb3YEMbIMU B
¢u3MKe: TPOBOMUTH TPSMBIE W KOCBCHHBIE W3MEPEHHS (DU3MUSCKHUX
BCJIMYMH, BBIOMpAs ONTHUMAJIbHBIA CIIOCOO M3MEPEHUS M HCIOJb3Ys
U3BECTHBIC METOIBI OIICHKH IIOTPEIIHOCTEH W3MEpPEHUH, IPOBOIUTH
UCCIICJIOBAHNE 3aBHCHMOCTEH (DU3MUYCCKHUX BEIMYUH C HMCIIOJIBb30BAHUEM
NPSIMBIX M3MEPEHUH, OOBSACHATH TONYYCHHBIC PE3YIbTATh, HCIONB3Ys
(bu3HYeCKHe TECOPUH, 3aKOHBI M IOHSATHS, W JeJIaTh BBIBOJBI; COOJIIOAATH
npaBmwia 0€30MacHOTO TpyJda MPHU MPOBEICHUHM HCCIICAOBAaHUN B paMKax
y4eOHOT0 JKCIIEPUMEHTa U y4eOHO-HCCIIEA0BATEIbCKOM JCSITEIBHOCTH C
UCIIOJIb30BaHUEM IHU(PPOBBIX U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO
o0opynoBaHus

ChopMupoBaHHOCTh YMEHMH aHaJIM3MPOBATH U OLIEHUBATh IOCIEACTBUS
OBITOBOM M TPOM3BOACTBEHHOM [€ATENbHOCTU YENIOBEKa, CBSI3aHHOM ¢
(Gu3nUecCKUMHU TpoLeccCaMH, C TO3MLIUN SKOJOrMYecKoil 0e30macHOCTH;
NPEICTaBICHUH O palMOHAILHOM IPUPOJOIOJIB30BAHUU, a TaKXKe
pa3yMHOM HCIIOJIb30BaHUM JIOCTM)KEHHH HAyKM M TEXHOJOTMM Ui
JAJIbHEHIIero pa3BUTHs 4€JI0BEYECKOro o0IIecTBa

OBnaneHue pa3iauuHbIMM  crocobamu  paboTel ¢ MHpOpManuen
¢u3uyeckoro  comep’KaHusT € HCHOJb30BAaHHUEM  COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUI; pa3BUTHE YMEHUM KPUTUUYECKOTO aHaINU3a
U OLICHKH JIOCTOBEPHOCTH MOJIydyaeMoi HH(pOpMaIiu

CdopmupoBaHHOCTH YMEHUI MPUMEHSTH OCHOBOIIOJIAraroIIme
aCTpOHOMquCKI/Ie IIOHATHA, TeOpI/II/I " 3aKOHBI JIAd aHAJIN3a U O6’B$ICHGHI/I$I
(bU3MYECKUX MTPOIIECCOB, TPOUCXOSAIINX HA 3BE3/aX, B 3BE3IHBIX CUCTEMAX,
B MEXTAJIAKTUUECKON cpefie; TBUKEHUS HEOSCHBIX T, YBOJIIOIUH 3BE3]T U
Bcenennoi

Ilepeuens 311€eMeHTOB coiepkaHus, mpoBepseMblx Ha EI'D no ¢pusuke

Kon
paznena/

Kon IIpoBepsieMblii 2IEMEHT COAEPIKAHUS
JJIEMEHTA
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TCMBbI

MEXAHHUKA

KMHEMATHKA

MexaHn4ecKoe JABHIKCHHC. OTHOCHTEIBLHOCTD MEXaHHUYCCKOT'O
JABHKCHNA. Cucrema orcueTa

Tpag

MaTepI/IaJIBHaH TOYKaA.

Ee pannyc-Bekrop: T
r/ Ar
TPaeKTOpHs,
nepeMenIeHue: ,“
) .
IIyTh. X

CrnoxxeHue repemMenieHui:

AT, = AF, + AF,

CkopocTh MarepuaibHOM TOUKU:

C

Boluncnenne mnepeMmelnieHuss M IyTH MAaTepUabHOM TOYKH IPHU
NPSIMOJIMHEMHOM ~ JIBIDKEHMM  BAOJb OCH X MO  Tpaduky

3aBHCHMOCTH Uy (t)

v

PaBHOMEpHOE NIPSIMOJIMHENHOE ABUKEHUE:!

X(t) = X, + gt

v, (t) = vy, = const

PaBHOyCKOpEHHOE IPSIMOJIMHENHOE ABUKEHUE:!

2

X(t) =X, + Ut + axzt

O, (1) =0y, +a,t
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a, = const

UZZX _Ulzx = 2ax (XZ _Xl)

U + v,
TTpH ABIKEHHU B OZIHOM HANPABJIEHHU YT © = T -t
CBo6oaHOE majeHue. YCKopeHHe CBOOOIHOIO
nageHus. J[BrxeHue Tena, OpPOIICHHOTO MO
yrmom & k ropusonty:
X(t) =Xy + Vgt = X, + 0, COS QL Ve B
t? _ t2 $ g
y(t) =Y, +0,,t+ 9y2 =Y, + 0, Sin a-t—gT
Yo o
v, (t) = vy, =1, COS @
v, (t)=vy, +9,t =v,sina—gt O X
9,=0

g, =—g = const

KpuBonuneininoe pasuwxkeHue. [[BHKEHHME MAaT€pHAIBHOM TOYKH T10
OKPY>KHOCTH.

VrioBasi 1 nuHeitHas ckopocth Toukn: U = OR . ITpu paBHOMEpHOM
pi

2
v 2
LleHTpOCTpeMUTENBHOE  YCKOpEHHE TOUKM: & = E =R,

[TonHoe yckopeHne MaTepuaibHONW TOUKU

Teepnoe Teno. [loctynarenbHoe ¥ BpalaTeIbHOE ABUKEHUE TBEPAOTO
Tena

JTMHAMUKA

Nuepumaneubie cuctemsl orcyera. llepBeiii  3akoH  HeroToHa.
[Tpuniun otHOcUTeNbHOCTH ["anuies

Macca tena. [llmoTHOCTB BemecTsa: P =

m
Vv

—

Cuna. ITpyHIMI CYNEPIIO3ULIUH CHIL: FpaBHMeﬁCTB =F+F +..

Bropoii 3akon Hetorona: mist marepuanbHoii Touku B UCO
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AP = FAt npu F = const

Tperuii 3akoH HbroTOHa M1 MarepUalbHBIX 4"'_.—.—""
F, F

TOYCK: F12 = -F21

3akoH BCEMHUPHOI'O TATOTCHUSA: CUJIbI IIPUTAKCHUA MCKIAY TOUCUHBIMU
M

Cuna TSHKSCTH. HeHTp TSDKCCTH TeJla. 3aBUCUMOCTD CHJIbI TSHKECTU OT
BBICOTHEI h Haza IMMOBEPXHOCTHIO INIAHETHI paJlyCoOM Ro:

GMm
(R0+h)2

Cuna ynpyroctu. 3akon ['yka: Fx = -kx

Cuna tpenus. Cyxoe TpeHue.
C
C

Kosddunment tpenus

L
S

Japnenue: P =

CTATHUKA

MOMEHT CHJIbI OTHOCHUTEIBHO OCH BpalCcHHuA:

|M|:F|, rme | - rmmedo cuiibl F /

OTHOCHUTEJIBHO OCH, IPOXOSIIEH uepe3 TOUKy 19
O nepneHauKyIIpHO PUCYHKY

5|

HeHTp MacC T¢Ea. L[eHTp MacCcC CHCTCMbl MATCpUAJIBHBIX TOYCK!:
e M mb+..
II.M.
m,+m, +...

B OJTHOPOJTHOM noJje TOKECTHU

(g = ConSt) LHEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TANKCCTU

v

3akon [Tackansg

JlaBeHue B )KUAKOCTH, oKosimeiics B UCO: P = Py + pgh

3

eciu Teno U xkuakoctb nokoarcs B UCO, 1o Fapx = pgVsrrecn
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YcnoBue miaBanus Ten

3AKOHbBI COXPAHEHIM A B MEXAHUKE

=

mmynbc MatepuanbHoii Touku: P = MU

—

Nmmyibe cucreMsl Ten: P = P+ P+

3aKOH U3MCHCHUS B COXpaHCHUA UMITYJIbCaA:

B

B HUCO Ap:A(ﬁ1+ﬁ2+"'):O,

— —

cClin FlBHemH + FZBHemH t+..= 0

PeakTuBHOE NBUKEHUE

Pabota cuibl Ha MaJIoOM MEpEeMEIICHUH:

Ty

Az‘lfHAﬂ-COSa: F, - AX

Ar X

MOIIHOCTh CHJIBI:
ecnu 3a Bpemsi Al paGora cumbl nsmensercs o
Ha AA, To MOIHOCTD CHJIBI

AA D
P=— =F-v-cosa

At At—0
K

3aKOH U3MEHEHHS KHHETHYECKOU SHEPTHUU CHUCTEMBbI MAaTCpHAJIbHBIX

touex: B UCO AE,, =A, + A, +...

[ToreHumanbHas 3HEPrus:

A

[ToreHmanbHast SHEPrUsi MaTepUAIIBHON TOYKHA B OAHOPOIHOM ITOJIE
TIKEeCTH: Enoreny = mgh.

[TorennuanbHast SHEPTHs YIPYro 1e(OPMUPOBAHHOTO Tea:

e k<

IIOTCHIY 2

3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUYEeCKON SHEPrHH:
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mex = Brun + EHOTeHu,

B

B UCO AEMex = O , €CIIN Agcex HETOTEHII. CHIT — 0

MEXAHWYECKUE KOJIEBAHI 11 BOJIHBI

["apmonmveckue KojebaHusl MaTepruaaIbHON TOUKH. AMILTUTYAA U aza
KoseOannii. Kuuemarnueckoe onucaHue:

a, (t) = (UX )t = —(DZX(t) =a,+ ©’Xx=0 , TII€ X - CMEILEHUE U3

IIOJIOKCHU A paBHOBECHUA.

JIlnHamMuyeckoe OnucaHue:
2

= -kx, tie K = M®° . D10 3uauur, uro Fx = -kx.
DHEPreTUYeCKOe OINUCAaHWE (3aKOH COXpaHEHUS MEXaHUYEeCKOU
SHEPrum):

2 2 2 2
mo® kx* mo;,, KA
2+2= > =2=C0I’]St

CBsi3p aMIIUTYIbl KOJE€OAHUN CMEIICHHUsS MarepHallbHOM TOYKHU C
aMIUTUTYAaMHU KosleOaHUH ee CKOPOCTU M YCKOPEHUS:

a_ =oA

I1
I1

Iepuon CBOOOIHBIX KoJ1e0aHMi HPY>KUHHOTO

m
MasTHHKA: | = 27t\/%

Boinyxnennsle konebanus. Pesonanc. Pezonancnas kpuBas

[Tonepeunbie u MpoaOJBHBIE BOJIHBL. CKOPOCTH PacIpOCTPAHEHUS U
A

Wntepdepennus u audpaxius BOIH

3Byk. CKOpOCTb 3BYKa

MOJIEKVIIAAPHA S ®U3UKA. TEPMO/MHAMUKA

MOJIEKVIJIAAPHA S ©U3NKA
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Mogenun CTpoeHMs Ta30B, JKMAKOCTeH M TBepAplx Ten. Ilycts
TepMOAMHAMHUYECKass cucreMa (Teno) cocTouT M3 N OAMHAKOBBIX
M

Pre Na - uncino ABorazapo, m - Macca CUCTEMBI (Tena), B MOJISIpHas
fhacca BermiecTBa

TermoBoe JABVXKCHHUEC aTOMOB M MOJICKYJI BEIICCTBA

B3aumoneiicTBre 4acTHIl BELIECTBA

Huddysus. Bpoynosckoe nBuxeHne

Mopens naeanpHoro raza 8 MKT

CBsi3p MEXIy JaBICHUEM U CpeAHEH KHHETUYECKOM JHeprueu
IIOCTYIATEJIbHOIO TEIUIOBOTO JBMKEHUS MOJIEKYJ HJIEAIBHOIO rasa
(ocnoBHOe ypaBHeHue MKT):

P 1 mno’ 2 n mw’ | _ 2 n-e
== =1 =—- , TIe mo - Macca OJgHOMH
3 0 3 2 3 II0CT
N
MOJEKYIEI, n= v - KOHILIEHTpAaIHsA MOJIEKY

AobcomotHas Temneparypa: T =1t°+ 273 K

Cs3p Temmeparypbl raza CcoO CpeJHeld KHHETHYECKOW »Hepruei
MOCTYNAaTeIbHOTO TEMIOBOTO ABUKEHUS €r0 MOJIEKYIL:

- 2
gl‘lOCT = mOU = E kT
2 2

VYpasnenue p = nkT

Monens naeaIbLHOrO ra3a B TEPMOJIUHAMUKE:

Ypasaenue Menneneesa — Knanenpona

Bripaxkxenue 11t BHyTpeHHEN SHEPrun

VYpaBHenne MenneneeBa - Kianeiipona (mpumeHumbie (HOpMBI
3armcH):

BeIpaxxeHue nis BHYTPEHHEHW SHEPIMHM OJHOATOMHOIO HJEAIbHOIO
rasza (mpuMeHUMbIe (HOPMBI 3aITUCH):

U=3wRT=3nkT =3MRr o e T=3 v
2 2 2

2p
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3akoH JlanpToHa 71 1aBIEHUS CMECH Pa3pEKEHHBIX T'a30B:

I/ISOHPOHCCCH B pa3pEeKECHHOM ra3€ C IOoCTOAHHBIM YHUCIIOM MOJICKYII
N

uzorepma (T = const): pV = const,

n

vV _
usobapa (p = const): T const

I'paduueckoe mpencraBmenue uzomnporeccoB Ha pV-, pI- u VT-
Tuarpammax.

OO0beIUHEHHBINA Ira30BbIA 3aK0OH:

ﬂ = const
T

JJIA ITIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA v

HaCLII_HeHHBIe W HCHACBIIICHHBIC I1aphbI. KauecTBeHHass 3aBUCHMOCTh
IUIOTHOCTU W MOAaBJICHHUA HACBIONICHHOI'O IIapa OT TCMIICPATyphbl, HUX
HE3aBHCHUMOCTE OT 00beMa HACBbIIICHHOI'O I1apa

BnaxnocTts BO3ayXa.

OTtHOCUTEIbHAS

pnapa (T ) _ p napa (T )

BiaxHOCTh: P = =

pHaCLIHL napa (T ) pHaCLIHL napa (T )

HN3MeHeHue arperatHblX COCTOSHUM BEIIECTBA: HUCIAPEHUE U
KOHJICHCAIUS, KMIIEHHUE KU JIKOCTH

H3meneHue arperarHbix COCTOSSHHUM BEIEeCTBA: IUIABICHHE H
KpucTtajuii3anus

[IpeobpazoBanue sHeprun B (a30BbIX MEpEXoaax

TEPMOIMHAMUKA

TermtoBoe PaBHOBECHUC U TEMIICpATypa

BuyTtpenHsist sHeprus

Termonepe;[aqa KaKk CIoco0 H3MCHEHHS BHYTpCHHeﬁ OHEPIrUun oe3
COBCPUICHUA pa6OTI)I. KOHBeKI_[I/ISI, TCIIOIPOBOAHOCTD, U3JIYUCHUEC

KonnuecTBO TEILIOTEIL.

VhnenpHast TEMII0OEMKOCTD BENIECTBA C: Q =CMAT
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VnenpHas TerioTa napoodpaszoBanus L: Q = Lm.
y

VnenbHas Tenaora cropaHus Tommsa q: Q =qm

OneMeHTapHasi paboTa B TEpMOANHAMHUKE: A= PAV | Byuucrenne
paboTsl 1o rpaduky nporecca Ha pV-auarpamMme

IIepBblil 3aKOH TEPMOAVMHAMUKH:

Anma0ara:

Q12 =0= A12 :U1_U2 :_Aulz

Bropoii 3akon Tepmonunamuku. HeoGpaTtumsbie mporeccsl

[Tpuniune! gerictBus TeraoBbix MamuH. KIT:

n= &a KT QHan - |onn -1- |onn
QHan QHarp QHarp

Makcumanbaoe 3nauenue KITJI. Hukn Kapno:

Harp Harp
Vpasuaenue termioBoro 6amanca: Q1 + Q2+ Qs +...=0
OJIEKTPOIAMHAMUKA
OJIEKTPUYECKOE ITOJIE

DNeKTpU3aIys TeJ U €€ MPOsIBICHUS. DIEeKTpUIeCcKuil 3aps. [IBa Buia
3apsa. DJIEMEHTapHBIN 3JEKTPUUYECKUM 3apsi. 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsia

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsasl. 3akon Kymnona:
B OJIHOPOIHOM BEIIECTBE C AUIIEKTPUUECKOM IIPOHHUIIAEMOCTRIO &

F:k|q1|.|q2|: 1 .|q1|-|q2|
er’  4meg, 1’

Onextpuyeckoe nojue. Ero neicTere Ha dIEKTPUIECKUE 3apsi bl

H

I1
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KaprtuHb! JIMHMI HANIPSYKEHHOCTH 3THUX ITOJIEH

IloTeHIIMAILHOCTH QJICKTPOCTATHYCCKOT'O I1OJIA.

Pa3zHocTh MOTCHIMAJIOB U HAIIPSZKCHUEC!

IloTenumanbHast OHEPIU 3apsia B SJICKTPOCTATHYCCKOM I10JIC:

CBs3b HaIpsOKEHHOCTU  IOJId MW pa3HOCTH IHOTCHIHUAJIIOB  JIA
OAHOPOAHOTI'O JJICKTPOCTATUICCKOI'O ITOJIA: U=Ed

HpI/IHI_[I/IH CYIICPIIO3UTIUHU DIICKTPUICCKUX MOJICH:

O=0, +tQ, +...

IIpoBOAHMKM B DIEKTPOCTATUYECKOM IIOJ€. YCIIOBHE PaBHOBECHUS

;
3apsJI0B. BHYTPH IPOBOAHUKA [ — (), BHYTPU U HA IOBEPXHOCTH

nposoanuka ¢ = const

JIMSNEKTPUKHM B DIEKTPOCTATHYECKOM Hoje. JIudnexTpudeckas
IPOHMIIAEMOCTh BENIECTBA &

K

QHCKTpOCMKOCTB IJIOCKOI'0 KOHACHCATOopa: C = - 8C:(J

HapaJ'IJ'ICJ'IBHOG COCAMHCHNEC KOHACHCATOPOB:
napam — Ci+Cr+...

IlocnenoBarenbHOE COEOUHEHHE KOHACHCATOPOB:

1 1 1
=t —+...
Cnocn Cl CZ
. .W_qU_CUZ_qZ
HEPTUA 3apsHKCHHOIO KOHJCHCATOopa. C 2 2 2 C

3AKOHBI IIOCTOAHHOI'O TOKA
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Cuia Toka: | = . IlocTtosguubii Tok: I = const

At At—0

Jns mocrosiHHOTO TOKA q = It

VYenoBus CyIIeCTBOBAHHS HIIEKTPHUECKOTO TOKA.
Hanpsoxenue U u OJIC E

U

3akon Oma JijIsl y4acTKa LETH: | =—

BHCKTpI/I‘IeCKOC COIIPOTHUBJICHUC. 3aBHCHUMOCTH COIIPOTHUBJICHUA
OAHOPOAHOI0 MNPOBOAHHMKA OT C€ro MAJIWHBI W CCUCHUA. VYinenbHOE

S

COIPOTHUBIICHHE BELIECTBA. R=p

n

BnyTpeHHee conpoTuBIEeHNE HCTOYHUKA TOKA

3akoH OMma uid MONHOM (3aMKHYTOH) 3JIEKTPUYECKON
c E,r
uenu: E = IR + Ir, oTkyna | =—— T
g’ R+r

HapaJIJICJII)HOG COCIMHCHUC ITPOBOAHUKOB:

HOCJ'ICI[OB&TGJ'II)HOG COCIMHCHHUEC ITPOBOAHHUKOB!

U:Ul +U2 + ceey I] :IZ = ceey Rnocn:Rl +R2+ cee

Pa6ora snextpuueckoro Toka: A = [Ut.

3
U 2
Ha pesncrope R: Q= A=1°Rt = IUt = ?t
M
T
P —_ AA}T CHJI — EI
MOIIHOCTh UCTOYHUKA TOKA: [E — =

At

At—0

CBoOOIHBIE HOCUTENU DSJICKTPUUYECKHX 3apsJ0OB B IPOBOJHHUKAX.
MexaHu3Mbl MPOBOAMMOCTH TBEPIBIX METAJIOB, PacTBOPOB U
pacIiaBoB JIEKTPOJIUTOB, ra3os. ITomynpoBoAHUKM.
[TomynpoBOAHUKOBBIN N0
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MAT'HUTHOE ITOJIE

MexaHnuecKkoe B3auMOAEHCTBUE MAarHUTOB. MaruuTHoe nosie. Bekrop
MarHuTHOM MHAYKUMM. [lpuHOuMI Cynepno3unvM  MarHUTHBIX

noneii: B=B, +B, +...
JIuuu¥ MHOYKOUMM MarHuTHOro mousd. KapTuHa JMHUA WHIYKIUH

MAargsuTHOIO II0JIA IIOJIOCOBOIO H HOI[KOBOO6pa3HOFO IIOCTOAHHBIX
MAarHuToB

OneiT Opcrena. MarHuTHoe 1oje NnpoBoAHMKA ¢ TokoMm. Kaprtuna
JVMHUHA MHIYKIUWA MAarHUTHOTO IOJIS JUIMHHOTO MPSIMOTO IIPOBOAHMKA
1 3aMKHYTOTO KOJILIEBOTO IIPOBOJIHUKA, KAaTYILIKH C TOKOM

Cuna Amnepa, ee HalpaBJI€HUE U BETUYHUHA:

I:A = IBI Sina. , TIC a . Yroj MCKAYy HallpaBJICHUCM ITPOBOJAHUKA

u BekTopom B

Cuia JlopeHiia, ee HampaBJICHHE W BEJIWYWHA! Fnop = |CI|U Bsin a,

rne & - yron mexny Bektopamu U u B . JIpukenue 3apsxeHHOM
YaCTHUI[bl B OZIHOPOJHOM MAarHUTHOM I10JI€

OJIEKTPOMAT'HUTHAA UHAYKIA

[ToTrok BekTOpa MarHMTHOW UHIYKIIUU:

®=B,S=BScosa

SBnenue snekrpoMarauTHON MHAYKIUU. DJC UHIyKIIUN

3aKoH 3JIeKTpOMarHuTHON nHaykuu dapaes:

AD .
Ei=——+ =-®,
At At—0
3/1C nHAYKIMH B IPSIMOM ITPOBOJIHUKE B

Eﬁlr) // \% )
H

i O
M
¥y

|Ei | =Blvcosa, rre @ - yron mexay Bexropom B 1 HopManzio M

K IINTOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPLI I uL , €CJIN I J_ B )51

DLE,T0|Ei|:BIU
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[IpaBuno Jlenna

NHAYKTUBHOCTB: L=

()
I_,I/IJ'II/ICD:LI.

Al
Camounaykuus. IJJC caMOUHAYKITUU: Esi =-L—

At At—0

=—LI

t

L1?
9Hepr1/151 MArdvMTHOIO II0JIA KaTYIIKH € TOKOM: WL -

2

SJIEKTPOMAT'HUTHBIE KOJIEBAHM A Y BOJIHBI

Konebarenbublit KOHTYp. CBOOOAHBIE AIEKTPOMATrHUTHBIC
KoJie0aHMs B MACATLHOM KOJIeOaTeIbHOM KOHTYpE:

G (t) = Gyae SIN (0t + @)
1 (t) =0, = ©, cos(ot+@y)=1,,.cos(ot+q¢,)
()]

CBs3b AMIUIMTYABI 3aps/ia KOHACHCATOpa C aMHHHTYHOﬁ CHJIBI TOKa
npu CBO60]1HBIX SJICKTPOMAarHUTHBIX KOJIcOaHUsAX B nacaJiIbHOM

max

xone6arensHOM KOHType: Omax =

3aKoH COXpaHEHUs FJHEPTUU B UJCAIbHOM K0Jie0aTeIbHOM KOHTYpE:

BoinyX1eHHbIE 271eKTpOMarHuTHeIe Kojebanus. PezonaHc

[lepemennniii  Tok. IlpomsBomcTBo, mnepemaya U moTpedieHue
IEKTPUYECKON JHEPTUH

CBolicTBa SJICKTPOMAIrHUTHBIX BOJIH. BzanmHuas OpHUCHTAl A BEKTOPOB

B DJIeKTpOMarHuTHOH BonHe B Bakyyme: E | B 1 C

[[Ixana AIeKTPOMarHUTHBIX BOJIH. [IprMEHEeHHE 3JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY

OIITUKA

[IpssmonMHENHOE pacCIpPOCTpAaHEHUE CBETA B OAHOPOAHOM Cpene.
Toueunsbrit ucrounuk. Jlyu ceera
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3akoHbl oTpakeHus cera. & = p
alp

[TocTpoenne n300pakeHUH B IIIIOCKOM 3epKaje

3aKOHBI IIPEJIOMJICHUS CBETA.
IT
POCOIIOTHBIH MOKa3areb NPEIOMIICHUS:

O R o rmoO

Xop Jiydeil B mpU3Me.

CooTHOIIIEHHE YacTOT M COOTHOIICHHE JUIMH BOJIH MPU TEPEXOJIe
MOHOXPOMAaTHYECKOTO CBETa uepe3 TIpaHuIly paszaena  ABYX
ONTHYECKUX CPE/I:

n17‘1 = n27»2

ITonHoe BHyTpEeHHEE OTpaKECHUE.
[IpemenbHbIiA  yron MOTHOTO BHYTpEHHEro  Mp<Hy
OTPAKECHUA:

. 1 n,
sing,, =—=—2%
n n,

OTH

C06I/Ipa}01une U PaCCCHBAIOIINUC JIMH3BI. Tonkas nuH3a. CDOI(YCHOC

pacCTOSHUE U ONTHYECKAS CUJIA TOHKOM JIMH3bI: D= E
v N
dopmyna TOHKOW JIMH3BIL: d 1
A
H F
VBenuueHue, JaBacMoe JIMH30M: 2 X
F
v

B ciydae paccenBaroiei JIMH3bL:

F:L:md
H d
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Xopa Jyda, MPOIIEAUIET0 JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€
IJIaBHOM onTudecko ocu. IlocTpoeHne H300paKeHH TOYKH H
OTpe3Ka MpsSMOl B COOMpAIONIMX M PACCEHBAIONIMX JMH3aX M X
CUCTEeMax

(DOTOBIIHapaT KaK ONTHYECKHI HpI/I60p. I'ma3 xak onTudeckas cucTemMa

WNnrtepdepennuss  cBera. KorepeHTHblE  HMCTOYHUKH.  YCIOBHS
HAOMIONCHU MAaKCUMyMOB M MHHMMYMOB B HWHTep(hEpEeHIIMOHHOU
KapTHHE OT JBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB:

M

M

Judpaxuus cBera. AudpakiponHas penierka. YCiIoBue HaOIACHHS
TJIaBHBIX MAaKCHUMYMOB npu HOPMAJIbHOM nmaacHuun
MOHOXPOMATHYECKOTO CBETa C JUIMHOW BOJHBI A Ha pEIIETKY C
nepuoaom d:

Jucnepcus ceera

KBAHTOBAS ®N3UKA

KOPITY CKYJISIPHO-BOJIHOBOM IYAJIN3M

I'mnore3a M. Ilnanka o kBantax. @opmyna Ilnanka: E=hv

o

E hv h

Nmnynse dotona: P = = =
yibC ¢ . c

®dororddext. Onbitel A.I. Cronerosa. 3akoHbl PoTodPdexta

VYpaBHenue DifHiTeitHa 11 poTo3rddexra:

dorona — ABBIXOI[a + EKI/IH max,

T 2

MO, .
'Z[EKI/IHmaX = 2 = eUzan
€

I[aBJ'IeHI/IC CB€Ta. I[aBJ'IeHI/Ie CB€TAa Ha IIOJIHOCTBIO OTpaXAKOUIYIO
IMOBEPXHOCTHh U HAa MMOJTHOCTHIO MOMIOIIAOITYTIO ITIOBEPXHOCTH

OU3NKA ATOMA

HJ'IaHCTapHa}I MOACJIb aTOMa

IToctynarsl bopa. Uznyuenue u nornouieHre GOTOHOB MPH Mepexoe
aroMa C OJHOTO YPOBHS SHEPTUHU Ha APYTOM:
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v, =1 —|E, ~E,|
A

mn
mn

JIunenyarble CIEKTPHI.

CrexTp ypoBHEH 3HEPruy aroMa BOLOPOAA:

OU3NKA ATOMHOI'O AJIPA

Maccosoe unciio sapa. M3oromnsl

Hyxnonnass monens snapa [eiizenOepra - MBanenko. 3apsa spa.

PannoakTUBHOCTS.
A

bera-pacnan.

2

I1

l'amma-usnyyenne

3

t
Torna m(t) =m,- 2T

IIycts m - Macca palHOaKTUBHOIO

BCIICCTBA.

SAnepHsle peakuuu. [lenenue u CUHTE3 saep

4. OBBEM YYEBHOI'O ITIPEJIMETA 1 BUJIbI YYEEHOM PABOTBI

Buj yueOHoii padoThl

O0beM B yacax

O0bem yueOHOTO mpeamera 96
B TOM YHCIIE:
OcHOBHOE CcoJIep)KaHHE:
- VYpok 48
— JlaGopaTopHble 3aHATHS 18
— IlpakTrueckue 3aHATUS 6
[TpodeccnonanbHO-OPHEHTUPOBAHHOE CO/IepKaHKe (Coaep kaHue 6
MIPUKJIATHBIX MOIYJICH):
- VYpok 2
— JlaGopaTopHble 3aHATHS 2
— IlpakTrueckue 3aHATUS 2
KoHncynpTanuu (mepes 3K3aMeHOM) 2
CamocrositenpHas paboTa (Bcero) 12
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IIpomeskyTouHas arrectauus B popme IK3aMeHa
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5. TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O ITPEJIMETA ®U3UKA (FA3OBbI YPOBEHbD)
Ne Hauvenosanue 06 Copep:xanue yueO0HOro MaTepuaja u GopMbI OPraHU3aALMH JeATEIbHOCTH
/i pm;’fs'gg:ol;owM qa:(fr o0yyarommuxcsi OcHOBHbIE BH/IbI AeSITEJTbHOCTH 00Y4aIOLIUXCS
npeaMera

Pa3nes 1. Hayunblii MeToJ MO3HAHMS NPHPOABI

1.1 | ®usuxa u METOABI 2 VYpoxk
HayqHOr'o IO3HaHNA 1. | ®uswmka - Hayka o mpupozae. Hayunsle METOIBI MO3HAHMS OKpYyXKaromero | M3ydeHne HaydHBIX (SMIIMPUYECKHX H TEOPETUYECKHX) METOIOB

Mupa. Ponb SKCHEpHMEHTa M TEOpUH B Ipoliecce MO3HAHWS NPUPOJBL. | TO3HAHMS OKPYKAIOLIET0 MHUpA.
OKCIIepUMEHT B (QU3HKE. OO0cyxneHre TpaHWIl MPUMEHUMOCTH (PH3MYECKNX 3aKOHOB U
MopnenupoBanne (U3NYSCKHX SBICHWA W mpoueccoB. HayduHele | Teopuil. PabGora B rpymnme mo moAroToBKe KOPOTKUX COOOLICHHH O
runote3sl. Pu3nUecKkue 3aKOHBI U TCOPUH. FpaHI/II_ILI MIPUMEHUMOCTHU PO U MECTC (1)I/I3I/IKI/I B HAyKC U B HpaKTH‘IeCKOﬁ ACATCIIBbHOCTHU
¢bu3nyecknx 3aKOHOB. [IpHHIKIT COOTBETCTBHSI. nronieit. JleMOHCTpanusi aHaJIOrOBBIX M LU(PPOBBIX WU3MEPHUTENBHBIX
Posnb 1 MecTo Gu3ukH B OPMUPOBAHUH COBPEMEHHON HAYYHOU KAPTHUHBI | MPHOOPOB, KOMITBIOTEPHBIX JaTYUKOB.
MHpa, B IPAKTUUECKOU JIEATEIbHOCTH JIIOCH. OcBoeHHE OCHOBHBIX PUEMOB paboTHI ¢ 1U(POBOIT TabopaTopuei
JlemoHCTpanuu. 1o ¢u3mkKe
AHanoroBble 1 OU(POBBIC M3MEPHUTEIbHBIC HMPHOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3nes 2. Mexanuka

2.1 | Kunemaruka 2 Ypox

2. | Mexannuyeckoe  jaBwkeHune.  OTHOCHTENBHOCTH  MexaHmueckoro | IIpoBemeHHe SKCIIEPUMEHTA: H3YUCHHE HEPABHOMEPHOTO

nerxkeHus. Cuctema otcueta. TpaekTopus.

[Tepemerenue, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOpEHUE MaTepHalbHOM TOYKM, WX MPOSKIMH HAa OCH CHCTEMBI
koopauHaT. CroskeHre epeMelIeHI U CI0KEHHE CKOPOCTEH.
PaBHOMEpHOE U paBHOYCKOPEHHOE NPSIMOJIMHEWHOE BIKeHue. [ paduku
3aBHCHUMOCTH KOOPIWHAT, CKOPOCTH, YCKOPEHHs, IyTH U IMEepEeMEIICHUSI
MaTepUAFHON TOYKH OT BPEMEHH.

CBoOonmHOE maieHNe. Y CKOPeHHEe CBOOOIHOTO MaICHUSI.

KpuBonunelinoe paBmwxeHue. JIBW)KEHHE MaTepHallbHOM TOYKU IO
OKPY>KHOCTH C TIOCTOSTHHOH IT0 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JIMHEeHHas CKOPOCTb. Ilepuon u 4acToTa oOpameHusI.
IleHTpOCTpeMHUTETHHOE YCKOPEHHE.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE MPUMEHEHHE: CIHIOMET),
JIBUKEHHE CHAPSIIOB, IIETHbIE K PEMEHHBIE TIepeaayn.

JemMoHcTpanuu.

Mogenb CHCTEMBI 0TCYECTA,
XapaKTEPUCTHUK JBHXKEHUSL.
[IpeoOpa3oBaHue MBIKEHUH C UCTIONB30BAaHHEM IIPOCTHIX MEXaHU3MOB.

WILTIOCTpanusa KHHCMAaTHYCCKUX

JIBHDKEHUSI C IEITBI0 OTIPE/IeNICHISI MTHOBEHHOM CKOPOCTH;
HCCIIeIOBAaHUE COOTHOUICHHUS MEXY MyTAMH, MPOIICHHBIMH
TEJIOM 3a IT0CTIeI0BAaTeNbHbBIE PABHBIE TPOMEKYTKH BPEMEHH NPH
PaBHOYCKOPEHHOM JIBUKEHUU C HAYaJIbHOM CKOPOCThIO, PAaBHOM
HYJIIO; M3y4YEeHHE IBIKCHUS IIapHUKa B BA3KOM KUAKOCTH;
W3yUYCHHE JBIDKEHIS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
OO0BsiCHEHHE OCHOBHBIX IIPUHIIUATIOB JCHCTBUS TEXHIIECKUX
YCTPOMCTB, TAKUX KaK: CIIUJOMETP, LIETIHbIE U PEMEHHBIE Nepeaun
JIBIDKCHUS; M YCIIOBUH MX 0€30IacHOTO UCIIOIE30BaHMS B
[IOBCETHEBHOM JKHU3HH.

Pemenne pacu€THbIX 3a/1a4 ¢ SIBHO 3aJaHHON (HU3NYeCKON
MOJIENBIO C MCIIOB30BAHNEM OCHOBHBIX (POPMYIT KWHEMATHKH.
[TocTpoenne n aHanm3 rpaUKOB 3aBUCUMOCTEN KHHEMATHIECKUX
BEJIMYHMH OT BPEMEHH JUIsI PABHOMEPHOT'O ¥ PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JBIKCHHUS.

Pacnio3HaBanme pn3NIECKUX SABICHUN B yICOHBIX OMBITAX U
OKpY’Karollel *KU3HU: PABHOMEPHOE U PABHOYCKOPEHHOE
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[Tanenne Ten B BO3AYXE U B pa3pekKEHHOM IIPOCTPAHCTBE.

HaOmionenue nBmkeHHs Tena, OPOIIEHHOTO IOJ YIJIOM K TOPHU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOIHOTO MaieHHS.

HamnpasneHnue ckopoCcTH IpH ABMKEHUH 1O OKPY>KHOCTH.

IPSIMOJIMHEWHOE JIBIDKCHHE, CBOOOAHOE MaZieHUE TETl, ABHKECHHE
10 OKPY>KHOCTH.

Omnuncanne MEXaHWIECKOTO IBI)KEHHS C UCTIONIb30BAHIEM
(bu3UIeCKNX BEIMYUH: KOOPJWHATA, ITyTh, IEPEMEIICHHE,
CKOPOCTb, ycKopeHHe. PaboTa B rpynmax npu IiIaHUPOBAHUH,
MPOBEICHUH U HHTEPIIPETALNH PE3YJIBTATOB OIBITOB U aHAIN3E
JIOTIOJTHUTENBHBIX HCTOYHUKOB HH(OPMAIIHH 110 TEME

2.2 | JIunamuxka. 212 Ypox
3. | Ipuamun otHOcuTenbHOCTH ["ammmes. [1epBerit 3akon HetoToHa. CpaBHEHHE Macc B3aNMOACHCTBYIOUIHNX TEJ.
WueprmanbHbIe CHCTEMBI OTCUETA. W3y4yenue 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Ae(OpMaIi;
Macca rena. Cuna. [Ipuauun cynepnosuuuy cuit. Bropoi 3akou CpaBHEHHE CUJI TPEHUsI MIOKOS, KAUEHUS U CKOJIbXKEHUSI.
Herorona juis MatepuainbHoii To4ku. Tpetnii 3akoH HeroToHa 1uist OObsicHeHue HeBecoMOCTH. [IpoBeieH e SKCIIEpUMEHTA:
MaTC€pHaJIbHBIX TOYCK. HMCCJICIOBAHUE 3aBUCMMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B
3aKkoH BceMUpHOTo TAroTeHus. Cuna tsxectu. [lepBast kocMuueckast MPYKHEE H PE3HHOBOM 0GPasile, OT HX 1e(OPMAIIHH; H3yUeHHe
CROpOCTE. IIBIDKEHUS OpycKa 10 HaKJIOHHOU TNTOCKOCTH; UCCIICIOBAHHE
YCIIOBHIA paBHOBECHS TBEPIOTO TEA, IMEIOIIETO OCh BPAIICHUS.
O0BscHeHHE 0COOEHHOCTEN PaBHOMEPHOT'O U PABHOYCKOPEHHOTO
NPSMOJIMHEWHOTO IBMKEHUS!, CBOOOIHOTO MaJACHUS TEJ, ABHKECHUS
0 OKPYKHOCTH Ha OCHOBE 3aKOHOB HbIOTOHA, 3aKOHA BCEMUPHOTO
TATOTCHUS.
JlabopaTopHBIE 3aHATHS
4. | UzyueHne OBIKEHHS OpycKa 1Mo HAaKJIOHHOH IJIOCKOCTH.
HccrnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BOSHUKAIONIIUX B MIPYKUHE
U pe3MHOBOM 00pasiie, OT UX AedhopMalH.
HccnenoBanue yciioBUi paBHOBECHUsI TBEpPJOTO Tejla, UMEIOIIETO OCh
BpaleHHS.
W3ydyeHne HEpaBHOMEPHOTO IBIDKEHHMSI C LENbI0  OINpeeNeHus
MTHOBEHHOW CKOPOCTH.
HccrenoBanre COOTHOMICHUS MEXKIY IYyTSAMH, MPOHICHHBIMU TEIIOM 3a
MOCTIeTOBATEbHEIC paBHBIC MIPOMEXYTKH BpEMCHHU npu
PaBHOYCKOPEHHOM ABIDKCHHUH C HAYalIbHOH CKOPOCTHIO, PABHOM HYIIIO.
W3yuenue qBuxKeHUs IIapyuKa B BI3KOU )KHUJIKOCTH.
W3yyeHnne nBukeHus Tena, OpOLIEHHOTO TOPU30HTAIIBHO.
2.3 | Cuibl B MeXaHHKe 2 Ypoxk
5. | Cuna ynpyroctu. 3akon ['yka. Bec Tena. OOBsCHEHHE OCHOBHBIX IIPUHIIATIOB JCHCTBUS ITOAIIUITHAKOB H UX

Tpenue. Bunsl Tperns (IIOKOsI, CKOBKEHUs, kKaueHwus1). Criia TpeHusl.
Cyxoe tpenue. Cuiia TpeHHUs CKOJIbKEHUS U CUJIa TPEHUS TOKOS.
Koaddumument tpenus. Cruia cCONMpOTUBIICHUS MPH JBIKECHUH TElla B

IIPAKTUYECKOIO IPUMEHEHUS.
OOBsCHEHNE IBIKECHNS UCKYCCTBEHHBIX CITyTHUKOB.
Pemrenue pacu€THBIX 33139 ¢ SBHO 3aJaHHON (PHU3NIECKOIT
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JKHIKOCTH HIIH Ta3e.
[NocrymaTtensHOE M BpamaTeIbHOE IBHKEHHE a0COIFOTHO TBEPIOTO Tela.
MoMEHT cuiibl OTHOCUTENBHO OCH BpauieHusl. [1neuo cunel. YcnoBus
paBHOBECHS TBEPIOTO TENA.

TexHuueckue ycTpolcTBa U MPAaKTUYECKOE IPUMEHEHNE: TOAILUITHUKY,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

JemMoHcTpamuu.

SIBneHue UHEPIUH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

3aBHCUMOCTh CHJIBI YIPYTOCTH OT JehopMarivu.

M3mepenue cui.

CrnoxeHue Cuil.

Heecomocts. Bec Tena npu yCKkOpeHHOM MOABEME U MaJCHUH.
CpaBHeHUE CUJI TPEHUS OKOS, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBECHs TBEPAOIO Tesa. Buasl paBHOBeCHS.

MOJIETIBIO C HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M (OPMYIT
JUHAMUKH.

Pacnio3HaBanue GpU3NYECKUX SIBJICHUI B y4eOHBIX ONBITAX U
OKpY’Karollel )KU3HU: HHEPIUS, B3aUMOJIeHCTBUE Tesl. AHAIN3
(M3UYECKUX POLIECCOB U SBJICHUI C HCIOIB30BAaHUEM 3aKOHOB U
IIPUHLMIIOB: 3aKOH BceMupHoro tarorenus, I, II u I1I 3akonst
HeroToHa, IpUHIMI CYNEPIO3ULUU CUIL, IIPUHIUI
PaBHONPAaBHOCTH MHEPLHUANBHBIX CUCTEM OTCYETA

2.3

3aKOHBI COXpaHEHHUS
B MEXaHHKE.

2/2

Ypok

6.

Wmnynpe MaTepuabHOW TOYKH (Tena), CHCTEMBl MaTepHaJbHBIX TOYCK.
WMnynbe cuiabl M WM3MEHEHHE HUMITyJbCa Tela. 3aKOH COXpPaHEHUS
HUMITyJibca. PeakTUBHOE BUKEHUE.

Pabora cuibl. MOIITHOCTE CHIIBL.

Kunermueckas sHeprus MaTepualbHOW TOYKH. Teopema 00 M3MEHEHUH
KUHETUYECKOM SHEPruu.

ITorenuuansHas SHEPTHSL. TToreHuuansHas SHEPrusi  yOmpyro
neGopMHUPOBaHHON MpPYXUHBL [lOTEHIMAIbHAS HEPrUs Tejla BOJIM3U
MTOBEPXHOCTH 3eMIIN.

[MoTeHruanbHple ¥ HEMOTCHIMANbHBbIC cuibl. CBsi3b  pabOTHI
HEMOTEHIUAJIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW HEPTUU CHCTEMBI
Tel. 3aKOH COXpaHEHUS] MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHuyeckue ycTpoicTBa U MpakKTHYECKOE IPUMEHEHHE: BOJOMET, KOIIEp,
MPY>KUHHBIA TUCTOJIET, ABUKCHHUE PAKET.

JemoHcTpauuy.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE OBHXKEHUE.

[lepexox moTeHIMAIBHOM SHEPTHH B KHHETHIECKYIO 1 0OpaTHO.

[TpoBenenue sKCIepUMEHTa: U3ydeHHE aOCOIIOTHO HEYIIPYTOTO
yAapa ¢ IOMOLIBIO JBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB;
HCCIIeIOBaHKE CBSI3U pabOTHI CUIIBI C H3MEHECHHEM MeXaHUYEeCKOH
SHEpIUu Teja Ha MPUMEepe PacTKEHUS Pe3NHOBOTO KIyTa.
OreHKa aOCOMIOTHBIX ¥ OTHOCHTEIBHBIX MTOTPEITHOCTEH
n3MepeHnil PU3NUECKUX BEINYHH.

Pelenne pacyéTHbIX 3a/1a4 C SIBHO 3aJlaHHOW (HU3HIEeCKOU
MOJIETIBIO C HCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M (hOPMYIT
JUHAMUKH U 3aKOHOB COXPAHEHHS.

Perrenne xauecTBEHHBIX 3a/1a4 C OMOPOH Ha M3yUEHHBIE B pa3jeie
«MexaH1Ka 3aKOHbI, 3aKOHOMEPHOCTH U (pU3nYECKHUe SBICHHUS.
OnucaHne MEXaHNYECKOT0 JBMKEHUS C HCIOIb30BaHUEM
(bu3uUecKnX BEIMYNH: UMITYNIbC Tela, KHHETHYecKast SHepIus,
MOTEHIMAaIbHAs YHEPT U, MEXaHNYecKas paboTa, MEXaHHUECKas
MOIIHOCTh. AHANN3 (PU3MIECKNX IPOLIECCOB U SABICHUH C
UCTIONIb30BaHUEM 3aKOHA COXPAaHEHMS MEXaHUUECKOW YHEpruy,
3aKOHA coXpaHeHUs UMITyJTbca. OOBSICHEHNE OCHOBHBIX
MPHUHIUIOB ASHCTBHS U NPAKTHUECKOTO IPUMEHEHUS TEXHHUECKHUX
YCTPOUCTB, TAKUX KaK: BOLOMET, KONEP, NPYKUHHBIM MUCTOJNET.
OOBsCHEHNE IBIKECHUS PAKET C OTIOPOil Ha M3y4YEeHHBIE
¢u3ugecKre BeTUYNHBI M 3aKOHBI MEXaHUKH.

Hcnonb3oBaHKUe NPHU NOATOTOBKE COOOIIEHUH O IPUMEHEHNH
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3aKOHOB MEXaHUKH COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOTHH
JUTS TIONCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALUH U NIPECTaBICHHS
nHpopManum, KpUTHYECKUI aHaIU3 MOTydaeMoi HH(opManuu
IIpoBeneHne KOCBEHHBIX U3MEPEHHH, HCCIeI0BaHUN
3aBUCHMOCTEH (PU3NIECKUX BEIMYHH, IPOBEPKA MPETIOKECHHBIX
THIIOTE3

JIab

OpaTOPHBIE 3aHITUS

N3ydenue abCONMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OJHHAKOBBIX
HUTSHBIX MAasTHUKOB. MccrenoBaTh CBS3M pabOTHI CHIIBI C U3MCHCHHEM
MEXaHHYECKON JHEpruu Tejla Ha NPHUMEPE PACTSHKEHUS PE3HHOBOTO
KTyTa.

Pa3n

e 3. Moaekyasipaasi Gu3uKa U TEPMOAUHAMHMKA

3.1

OCHOBEI
MOJIEKYJISPHO-
KHHETHICCKOMN
TEOpUH

4

Ypok

8.

OCHOBHBIC TIOJIOKECHUSI MOJICKYJSIPHO-KMHETHYECKOH TEOpHH W HX
onbiTHOE 00ocHOBaHKe. bpoyHoBckoe nBuxeHue. uddysus. Xapakrep
JBWKEHHUS M B3aUMOJEWCTBUS 4YacTHUIL BellecTBa. Mojenau cTpoeHus
ra3os, )I(HI[KOCTeﬁ 1 TBEPAbIX TCJI U O6’LHCHGHI/IC CBOMCTB BCIICCTBA Ha
OCHOBE JTHUX Mozeneil. Macca u pasmepsl Monekyid. KommuectBo
BemecTBa. [locTosiHHAs ABOTAIPO.

TennoBoe paBHOBecue. Temmneparypa u ee wusMepenue. Illkana
temnepatyp Llenscus.
Mogens wupeanmsHOro ra3a. (OCHOBHOE ypaBHEHHE MOJEKYISAPHO-

KHHETHYECKOW TEOPUH MACATBHOTO Ta3a. AOCONIOTHAS TeMIeparypa Kak
Mepa cpeTHel KHHETHIEeCKOI SHEPTUH TETIOBOTO JBIKEHIS YaCTHII ra3a.
TexHUYeckne yCTpoiicTBa W MPAaKTUYECKOE NPUMECHEHHUE: TePMOMETP,
6apomeTp.

JemMoHcTpanuu.

OmbITH, J0Ka3bIBAIOIIUE TUCKPETHOE CTPOCHHUE BellecTBa, Gororpaduun
MOJIEKYJT OPraHUYECKUX COCTUHCHHA.

OnbITHI 110 AUGPY3UH KUIKOCTEN U Ta30B.

Moaens OpOYHOBCKOTO JIBUKEHHUSI.

Mogens onbita Ll TepHa.
OnbITB,  JOKa3bIBAIOIINC
B3aHMOJICHCTBHSI.

Moiens, HILTIOCTPUPYIONIas IPUPOAY JABJICHUS ra3a Ha CTCHKH COCY/a.

CyHIeCTBOBAaHUEC MEIKMOJICKYJISIPHOT'O

Illxana Ttemnepatyp KenbBuna. TI'a30Bble 3aKOHBL.  YpaBHEHUE
MenpeneeBa-Knaneipona. 3axon JlaneToHa. M30mponeccsl B HeaabHOM
ra3e C TIOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. | 'paduueckoe
MIpeCTaBICHNE U30IIPOIIECCOB: H30TepMa, H30X0pa, n30bapa.

TexHuueckue yCTpOICTBA M IPAKTUYECKOE INPUMEHEHUE: TEPMOMETP,

[IpoBenenue s3KkcepuMeHTa: ONPENEICHUE MACChl BO3TyXa B
KJIaCCHOM KOMHATe Ha OCHOBE M3MepeHni 00bEMa KOMHATBI,
JIaBJICHUS U TEMIIEPATYPhI BO3AyXa B HEH; UCCIIEA0BAHNE
3aBUCHUMOCTH MEXIY [apaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.
OrieHKa a0COIFOTHBIX M OTHOCUTEIIBHBIX MOTPEITHOCTEH
HU3MEpeHUi PU3MYCCKIX BETUYMH.

OOBsCHEHHE OCHOBHBIX IPUHIIAIIOB JCHCTBUH TepMOMETpa U
OapomMeTpa U yCIOBHI UX 0€30MaCHOT0 UCIIOIb30BaHUS B
MMOBCEIHEBHOM JKU3HU.

PacnosHaBanme (pM3NUeCKUX SBICHUN B yICOHBIX OTBITAX H
OKpyKaromieit sxm3Hu: auddy3us, OpoyHOBCKOE TBIKECHUE.
OnucaHue TEIJIOBBIX SABIEHUH C UCTIONb30BaHHEM (DU3UUECKHUX
BEIIMYMH: JIaBJICHUE Ta3a, TEMIIEpaTypa, CpeHs s KUHETHIeCKast
JHEPTUs Xa0TUYECKOT'O ABMXKEHHUS MOJIEKYJI, CPEIHEKBAIpaTHUHAS
CKOPOCTh MOJIEKYIL.

Ananu3 GU3NIECKHUX MPOIECCOB U SABJICHHUIN C UCIIOIh30BaHUEM
MKT, ra3oBbIX 3aKOHOB, CBSI3U CpeIHEN KHHETUUECKOW SHEPTUU
TEIUIOBOTO JIBIKCHHUS MOJIEKYJ ¢ aDCOTIOTHOM TeMIIepaTypoii.
Pemenue pacuéTHBIX 33724 ¢ SIBHO 3a/IaHHOM PU3NIecKOn
MOJIEJIBIO C HCIIOJIb30BaHUEM OCHOBHEIX noyioxkeHuit MKT,
3aKOHOB U (POPMYII MOJICKYJISIPHON (PU3UKH.

Pabora B rpynmax npu IIaHUPOBAHUH, TIPOBEICHUY H
MHTEPIPETAIMH PE3YIHTATOB OMBITOB W aHATHN3E JOTOTHUTEILHBIX
HCTOYHUKOB HH(OPMAIIHH IO TEME
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Gapomerp.

JemoHcTpanuy.

OnBITH, WUTIOCTPUPYIOIINE YpaBHEHHE COCTOSHHUS HICAFHOTO Tasa,
H30TIPOIIECCHI.

3.2 | TepmonuHamuka. 2/2 | Ypok

Tennossie ManmmmEL. 10. | TepmoanHAMHYIECKAS cucrema. BryTtpenssis sHeprus | IIpoBeneHue sKCIepUMEHTA: U3MEPEHUE YIEIbHOMN TEMIOEMKOCTU
TEPMOJMHAMUYECKON CHCTEMBI H CIOCOOBI €¢ M3MeHeHMs. KommiecTBo | pemectna. OmeHKa aGCOMIOTHBIX U OTHOCUTEIBHBIX MOTPEITHOCTEN
TCIJIOTHI KU pa60Ta. BHyTpeHH}IH OHEPrusi OAHOATOMHOI'0 HIACAJIBHOTO I/I3MepeHHﬁ (1)I/I3I/I‘ICCKI/IX BEJIMYUH.
ra3a. Bugpl Temronepenadn: TeIIONPOBOAHOCTD, KOHBEKIINS, H3ITyICHHE. V3yueHue MoJieneil IapoBoii TYpOHHBL, JIBUTATENs BHYTPEHHETO
VYienbHas TEIUVIOEMKOCTh BellecTBa. KoMMYeCcTBO TEIIOTHL  IPHU CTOpAHNS, PEAKTHBHOTO IBHTATEIS.
Temonepeaate. . OOBsCHCHUE PUHIIUIIOB JCHCTBUS U YCIOBUH 0€30MacHOr0o
[Monstue 00 ammabatHOM mporecce. [lepBbiii 3aKOH TEPMOJUHAMUKH. o
TIpHMeHeHH e TIePBOro  3aKOHa TEPMOJMHAMHKH K M30MOIECCaM. WCIIOJIb30BaHUs B TIOBCEIHEBHOM JKU3HU JIBUTATENS] BHYTPEHHETO
Ipaduueckan HMHTepuperamus  paGoTs: Tasa. Bropodf  3akoH CFO[jaHPIH, OBITOBOI'O XOJ'IOZ[I/IJ'ILHI/‘IIKa, KoHAHIIHOHepa. Onrcanue
TepmoHaMuKH. HeoGpaTHMOCTb IPOIIECCOB B IPHUPOIE. CBOWCTB TEJ U TCIIOBBIX SIBJICHUH C UCTIOJIb30BAaHHEM (HH3UUCCKUX
TemwioBsle MammHbL. [IpHHOWOB  JEWCTBHSA — TEIUIOBBIX — Mampy, | BEMIHMH: IABJICHUC Tasa, TCMIIEPATYPA, KOIMHYECTBO TEILIOTHI,
[IpeoOpa3oBaHus dSHEpPruM B TEIUIOBHIX MamuHax. Kospoumment | BHYTPECHHAA SHEPIUA, pabora raza. Pemenne pacu€THbIX 3a1a4 ¢
MoJIE3HOrO  AevictBusl TemwioBoM MamuHbel. [ukn KapHo u ero | ABHO 3a7laHHOHM (PU3MYECKON MOJIENBIO € UCIIOIb30BAHUEM
KOOQ(MHUIMEHT MOJNE3HOrO  JAEHCTBUA. DKOJOTMYECKHE MPOOJIEMbI | OCHOBHBIX 3aKOHOB M (OPMYJ MOJIEKYIApHON QU3HKH U
TEIUIOOHEPTETHKH. TEPMOJANHAMHUKH.
TexHuueckue YCTpofICTBa U IMPAKTHYICCKOC MPUMCHCHHUC: ABUIATCIIb Pernenne kaueCTBEHHBIX 3aJ1a4 C ()r[()p()f/'] Ha M3y4YCHHBIC B pa3jeiie
BHYTPEHHETO CrOpaHus, ObITOBOW XOJOAMIbHUK, KOHIUIIHOHED. «MorekynspHas GU3HKA ¥ TePMOIHHAMHIKAY 3aKOHBI,
HemoncTpanu. 3aKOHOMEPHOCTH M (H3UYECKUE SBICHHS.
OnbIT MO a/11abaTHOMY PACUIMPEHUIO BO3/yXa (ONBIT C BO3/YIIHBIM Pabora B rpymmax mpu aHaIH3e JOMOTHUTEIBHBIX HICTOYHIKOB
OTHHBOM). HHPOPMALINH 110 TeMe
Mogenn mapoBoil TypOWHBI, JBUTATENs] BHYTPEHHETO CropaHus,
PEaKTHBHOTO JIBUTATEIIS.
JemoHcTpauuy.
V3MeHeHre BHYTPEHHEH SHEPTHUHU Tela MPH COBEPIIICHUN Pa0OTHI: BBUIET
IpOOKH 13 OYTHUIKH ITOJT ICHCTBAEM CKAaTOT0 BO3yXa, HarpeBaHue dpupa
B JIATYHHOW TpyOKe MyTeM TpeHUs (BHICOICMOHCTPALINS).
V3MeHeHne  BHYTpeHHEH JHEprum  (TeMIlepaTypel) Tela  IpH
Teryionepeaaye.

JlaGopaTopHbIe 3aHATHS
11. | ITpodeccHoHATHHO OPHEHTHPOBAHHOE CO/IEP:KAHNE: H3MEPCHUE
YAETBbHOM TEMI0EMKOCTH
3.3 | ArperatHbie 2122 | Ypox
COCTOAHMA 12. | Tlapoo6paszoBanue u konaeHcanus. Mcnapenne u kunenue. A6comornas | IIpoBeenne sKcepuMeHTa: H3MEpEHHe OTHOCHTEIBHOM

BemiecTBa. ®a3oBbie
MIePEeXO0IbI.

U OTHOCHUTCJIbHAA BJIAXKHOCTH BO3AYyXa. HackpimeHnb1i mnap. yﬂeﬂbHafI

BJI@XXKHOCTH Bo3/tyxa. OneHKa aOCOMIOTHBIX M OTHOCUTEIBHBIX
MOTPENIHOCTEH M3MEPEHUH (PU3NIECKUX BETHINH.
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TEIJIOTa MapooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATYPHl KHIIEHHUS OT
JaBIICHUSI.

Teepmoe Temo. Kpucrammmueckue u amop¢HBIe Tenma. AHH3O0TPOIHUSL
cBOHCTB KpucTamioB. JKuakue kpuctamibl. COBpeMEHHbIE MaTEpHaIbI.
[TnaBnenne ® KpUCTAIM3anMs. YJAENbHas TEIUIOTA IUIABJICHHA.
CyOnmmarus.

YpaBHEHHE TEIUIOBOTO OajlaHca.

TexHuueckue ycTpoWcCTBa M NpaKTHYECKOE NMPUMEHEHUE: TUTPOMETp U
NCUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TIOJyUYEHUs] COBPEMEHHBIX
MaTepHuaoB, B TOM UHCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.
JemMoHcTpamuu.

CBolicTBa HAaCHIIIEHHBIX MAPOB.

Kunenune npy NoHWXEHHOM JaBJICHHH.

Crnoco0bl n3MEpEeHHNS BIIAXKHOCTH.

JleMOHCTpaIust KPUCTAIIIOB.

N3ydyeHne CBORCTB HACHIIIICHHBIX MTAPOB, CIOCOO0B NU3MEPEHHS
BIIAKHOCTH

HabnrogeHne KUMeHus Mpy MOHWKCHHOM J[aBJICHHUH, HATPEBAHUS U
IJIaBJICHUS KPUCTAJIIMUECKOTO BEIIECTBA.

OO0BsiCHEHNE IPHHINATIOB ACHCTBHUS U yCIOBUH 0€3011acHOT0
WCIOJIb30BaHUs B TTOBCEIHEBHOM JKU3HU TUTPOMETPA,
MICUXPOMETpa, KanopumeTpa. 3yueHne TEXHOIOT Uil OTyUYeHUs
COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB.
Pemenne pacu€THBIX 33134 ¢ SABHO 3aJaHHON (hHU3HIECKOI
MOJIEJNIBIO C MCIIOJIb30BAHUEM YPaBHEHHsI TEIIOBOTO OaaHca.
Pemenne kauecTBEHHBIX 3aJ]a4 ¢ ONIOPON HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U ()U3NIECKHe SBICHHUS 110 TeMe. Pacro3HaBanne
(bu3nYecKuX SBICHUN B yUeOHBIX OIBITAX U OKPY)KAIOIIEH KHU3HU:
nedopmanust TBEPABIX TEJ, HATPEBAHUE M OXJIAXKICHUE TEII,
W3MEHCHHE arperaTHBIX COCTOSHIN BEIIECTBA U OOBSICHEHNE UX Ha
OCHOBE 3aKOHOB U (POPMYII MOJICKYIAPHON (PUUKH.
Hcnosnp3oBanue HHGOPMAIIMOHHBIX TEXHOIOTUIN JIJIsI TOKMCKA,
CTPYKTYPHUPOBaHUS, HHTEPIPETAIINU 1 TIPEICTABICHUS
HHPOPMALIUH TIPH MTOTOTOBKE COOOIICHN O IPUMCHEHUH 3aKOHOB
MOJICKYJISIPHOM (DU3UKU M TEPMOJUHAMUKH B TCXHHUKE U
TCXHOJIOTUAX

JIab

OpaTOPHBIC 3aHATHUA

13.

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHHUI
o0beMa KOMHATBbI, AaBJICHUS U TEMIIEPaTypPhl BO3/yXa B HEH.
HccrnenoBanne  3aBUCHMOCTH  MEXAY  IapaMeTpaMu
Pa3peKeHHOro rasa.

COCTOSAHUA

I/IBMCPCHI/IG OTHOCHTEIIbHOH BIIAXKHOCTH BO3AyXa.

HpaKTI/I‘ICCKI/Ie 3aHATHA

14.

Ha6moz1aT1) HarpeBaHus U IUIaBJICHUA KPUCTAJUIMYCCKOT'O BEIIECTBA.

Paznen 4. DaekTpoauHaMmnka

4.1

DNeKTpOoCTaTHKA.

212

Ypox

15.

OnexTpusanus Tesl. DIeKTpUdecKui 3apaj. JBa BUAA DIIEKTPUYECKHX
3apsnoB. [IpoBOAHMKM, MAMANEKTPUKH M IOJYNPOBOAHUKU. 3aKOH
COXPaHEHHMs IEKTPUIECKOr0 3apsaja.

BsammopetictBue 3apsnoB. 3akoH Kymona. TouedHBIH »IeKTpUYECKHN
3apsa. OnexTpuueckoe moiie. HampskeHHOCTh 3MEeKTPHYECKOro ITOJIS.
[IpuHuMn cyneprno3unum 31eKTPUYECKUX MT0JIeH. JINHUY HAaNIpsSKEHHOCTH
3JIEKTPUYECKOTO T1OJIA.

IIpoBeneHune sxcepuUMeEHTa: U3MEPEHHUE DIEKTPOEMKOCTH
koHzAeHcaTopa. OneHKa abCONMIOTHBIX U OTHOCUTENBHBIX
MOTPENIHOCTEH M3MEPEHUH (PU3NIECKUX BETHIUH.

W3yuenne NpUHIUIOB ASHCTBHSI ANEKTPOCKONA, IIEKTPOMETPA,
KOHJIEHCaTOopa.

W3yuenne mpUHINIIOB IEHCTBYS U YCIOBUH 0€301MacHOro
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Pabora cun anektpoctatmueckoro Tmons. [loreHmman. PasHOCTh
moTeHIManoB. [IpOBOTHUKY U TUITIEKTPUKHU B DIICKTPOCTATHICCKOM TIOJIE.
JwpnekTprdeckas IPOHUIIAEMOCTb.

DIEeKTPOEMKOCTb. Konnencarop. DIEeKTPOEMKOCTb
KOHJIEHCAaTOpa. DHEPTHUs 3apsHKCHHOTO KOHIEHCATOpa.
TexHuueckue yCTpOHCTBA M MPAKTHYECKOE NMPUMEHEHHE: IIEKTPOCKOII,

IIJIOCKOTO

3JEKTPOMETP, JJIEKTPOCTATUYECKAS 3aIUTA, 3a3eMJICHHE
AJIEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAIBHBIA ammapar, CTpyHHBINH
IIPUHTED.

JemoHcTpanuy.

YCTpOUCTBO U IPUHLIUIL ACUCTBUS 3IEKTPOMETPA.

BsanMoneicTBHe HA3TIEKTPU3OBAHHBIX TEJL.

ONeKTpUUYECKOE T0JIE 3apsKEHHBIX TEl.

IIpOBOIHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

OneKkTpocTaTHYECKast 3alIUTA.

JMPIEKTPUKH B AIEKTPOCTATUYIECKOM IOJIE.

3aBHCHMOCTh 3NEKTPOEMKOCTH IIIOCKOTO KOHJEHCAaTopa OT IJIOMIagu
IIJIACTHH, PACCTOSIHUS MEXAY HUMU U IUIJIEKTPUYECKON IPOHULIAEMOCTH.
OHeprus 3apsKeHHOT0 KOHICHCaTopa.

MPUMEHEHNS B IPAKTUUECKOH KU3HHU, KOMMPOBAIBHOTO anmapara,
CTPYHHOTO NIPUHTEPA.

PaccMoTrpeHne pu3n4ecKuX OCHOBAHUI AJIEKTPOCTATHYECKOI
3aIIUTHI U 3a3eMJICHUSI JJIEKTPOIIpUOOpoB. Pemenne pacuérHpix
3a7a4 C SBHO 3aJIJaHHOH (pr3HIecKol MOIEIBIO C HCTIOIh30BaHUEM
OCHOBHBIX 3aKOHOB U (pOpMyII dIIeKTpOCTaTHKH. PereHne
KayeCTBEHHBIX 3aJjau C OIOPOI Ha U3yUYCHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS 3JIEKTPOCTATHKH.
PacriosHaBaHue (pU3NIECKUX SBICHUI B yIEOHBIX OMBITAX U
OKpY’Karollel )KU3HU: 3JIEKTPU3aIys Tel, B3aUMOJCHCTBUE
3apsJ0B 1 00BSCHEHUE UX Ha OCHOBE 3aKOHOB U (popMyI
JIEKTPOCTATHKH.

Onucanue N3Yy4YCHHBIX CBOMCTB BCHICCTBA U DJICKTPUICCKUX
SIBIICHUM C UCIIOJIb30BAaHUEM q)HSI/I‘IeCKI/IX BCIIMYHMH:
IIEKTPUUECKUH 3apsil, HAPSDKEHHOCTD AJIEKTPHUECKOTO OIS,
MOTEHINAJ, PA3HOCTh OTECHIINATIOB, JIEKTPOEMKOCTb.

AnHanu3 GpU3NUECKHUX MPOIIECCOB U SBJICHHUHN C UCIIOIb30BaHHEM
(bU3UIECKNX 3aKOHOB: 3aKOHA COXPAHEHUS HIICKTPHIECKOTO
3apsna, 3akoHa KynoHa.

Pabora B rpynmnax mpu aHanuze TOTOIHUTEIbHBIX HICTOYHUKOB
nH(popMaLUK U MOIrOTOBKE COOOIIEHHH O MPOSBICHUN 3aKOHOB
SJIEKTPOCTATUKH B OKPY’KaIOIIEH *KHU3HN M IPUMEHEHUH UX B
TCXHUKE

JlabopaTopHbIe 3aHATHS

16. | M3MepeHue 31eKTPOEMKOCTH KOHASHCATOPA.
4.2 | IocTostHHBII 4/412 | VYpoxk
HICKTPHICCKHIH TOK. 17. | Hanpspkenue. 3akon OMa Juisl y9acTKa Ielu. [poBemeHne SKCIIEPUMEHTA: H3YUCHHE CMELIAHHOTO COCANHEHUS

Toxu B pa3InYHbIX
cpenax.
DIEeKTPUUECKUIA
TOK. Y CJIOBUA
CYILIECTBOBaHUS
AJIEKTPUIECKOTO
TOKa. MIcTOUHUKN
Toka. Cuma Toka.
ITocToSHHBIN TOK.

9HCKTpI/I'-ICCKO€ COIIPOTUBJICHUE. YV nenbHOE COIIPOTUBJICHUE BELICCTBA.

INTocnenoBartensbHoE, napajuienbHoe, CMeEIIaHHOE COeIMHCHUE
MPOBOJIHUKOB.
Pabora oanextpudyeckoro Toka. 3akoH Jlxoyma-Jlenma. MomHOCT

NIEKTPUUECKOTO TOKA.

OneKTpoABUKYILAs CUIA U BHYTPEHHEE CONPOTUBIICHUE HCTOYHUKA TOKA.
IIpodeccuonanbHO OpHEeHTHPOBAHHOE cofep:kaHue: 3akoH Oma i
TIOJTHOM (3aMKHYTOH) aiieKTprueckoii nernu. Koporkoe 3aMbIkaHue.
TexHuueckue ycTpoilcTBa M NPAaKTUUECKOE NPUMEHEHHE: aMIEpPMETp,
BOJIETMETP, PEOCTaT, HCTOYHUKU TOKA, DIEKTPOHArpeBaTeIbHbIE
IpuoopHI, JJIEKTPOOCBETUTEIIbHBIE IpruOOpHI, TEPMOMETP

pesuctopoB; uzmeperue J/]C NCTOUYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUSI, HAOIOACHUE SJICKTPOJIH3A.

OreHKa a0CONFOTHBIX M OTHOCHUTEIFHBIX MTOTPEITHOCTEH
M3MepeHni PU3NIECKUX BETUIHH.

OO0BsCHEeHNE TPUHIMIIOB JEHCTBUS B YCIOBHI 06€301acHOr0
MPUMEHEHUs aMIIEpMETPa, BOJIbTMETPA, pe0CTaTa, HCTOUHUKOB
TOKa, DJICKTPOHATrpE€BATCIBHBIX U OJICKTPOOCBETUTECIIbHBIX
prOOPOB, TEPMOMETPA COMPOTUBICHUS, BAKYYMHOTO JHO/A,
TEPMHUCTOPOB U (POTOPE3UCTOPOB, MOTYIPOBOJAHUKOBBIX JHOJIOB,
raJbBaHUKH.
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COTIPOTHBJICHUS, BaKyyMHBIH JIHOJl, TEPMHCTOPHI H (OTOPE3UCTOPHI,
MTOJTYTIPOBOTHIUKOBEIH MO/, TaJbBaHHUKA.

JemoHcTpanuy.

V3mepeHne critbl TOKa B HAIPSDKCHUS.

3aBHCHMOCTB COTIPOTUBIICHUS HMIMHAPUIECKUAX POBOIHUKOB OT JUTHHEI,
IUTOIIAAN TIOTIEPEYHOTO CEUCHUS M MaTepHraa.

CMelaHHOe COeTMHEHUE TPOBOTHUKOB.

[Ipsimoe u3MepeHHe SIEKTPOABIKYIIEH cuibl. KopoTkoe 3aMblkaHue
TaJIbBAHUYECKOTO DJIEMEHTA U OIIEHKA BHYTPEHHET'O CONPOTHUBIICHHUSI.

18.

OJNeKTpoHHAas TPOBOAMMOCTG TBEPABIX METAJUIOB.  3aBUCHMOCTH
COTIPOTHBIICHUS METAJUIOB OT TeMmepaTypbl. CBEpXIIPOBOIUMOCTb.
DNEeKTPUUECKUH TOK B BakyyMme. CBOWCTBA IEKTPOHHBIX ITyJKOB.
HomympoBonuuku. CoOCTBeHHass W  TNPHMECHas IMPOBOIUMOCTH
oJIynpoBOAHUKOB. CBoiicTBa p-n-nepexoaa. I[lomynpoBoAHUKOBBIE
pUOOpHI. DIEKTPUUECKUH TOK B pacTBOpax M paciljiaBax dJIEKTPOJIHUTOB.
DNEeKTPOIUTHYECKAs] JUCCOIMALUS. DIEKTPOIIHU3.

DnekTpudeckuii TOK B razax. CaMOCTOSITENIbHBIN U HECaMOCTOSTENIbHBII
pa3psa. Monnus. [lna3zma.

TexHuueckue ycTpoiicTBa M IpPAaKTHYECKOE IPUMEHEHHUE: aMIIepMeTp,
BOJIETMETP, PEOoCTaT, MCTOYHHUKM TOKa, DJIEKTpOHArpeBaTelIbHbIC
TIpUOOPHL, 3JIEKTPOOCBETUTENBHBIE TIpHOOPHL, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIH IHOM, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
[OJIYIPOBOIHUKOBBIN TMOJ, TaJbBaHUKA.

JemoHcTpauuy.

3aBUCUMOCTb CONPOTHUBIIEHUSI METAIJIOB OT TEMIIEPATYPBHI.
[IpoBOaAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psi U IPOBOAUMOCTb BO3AYXa.

OIHOCTOPOHHSASA MPOBOJUMOCTD JHO/A.

Pemenue pacuéTHBIX 33724 ¢ SIBHO 3a/IaHHOM PU3NIeCcKOn
MOJIENBIO C HCIIONF30BAHNEM OCHOBHBIX 3aKOHOB U (POPMYIT TEMBI
«I1OCTOSTHHBII ANEKTPUUYCCKHIA TOKY.

PacnosHaBanue (hU3NUECKUX SBICHUN B YYCOHBIX OMBITAX U
OKpY’KaIOMIeH )KU3HU: SIIEKTPUIECKask IPOBOINMOCTb, TEIUIOBOE,
CBETOBOE, XUMUUECKOE, MAarHUTHOE JIEUCTBUS TOKa. AHAIIN3
NEKTPUUYECKUX SIBIICHUH U MPOLIECCOB B IIETIAX TOCTOSIHHOTO TOKA
C HCIIONIF30BAHMEM 3aKOHOB: 3aK0H OMa, 3aKOHOMEPHOCTH
MOCTIEIOBATENEHOTO U MTAPAJUIETIHFHOTO COSTHHEHHS IPOBOTHIKOB,
3akoH Jlxoyns-Jlenna.

OmnucaHne U3YYCHHBIX CBOICTB BEIIECTB M DIICKTPUICCKUX
SIBIICHU C MCTIOJH30BAHNEM (PH3MUECKIX BEIMIHH:
NEKTPUYECKHH 3apsil, CUIa TOKA, JIEKTPUUECKOe HalpsKEeHNUE,
ANEKTPUIECKOE COTIPOTHUBIICHUE, Pa3HOCTh MOTeHIanoB, DJIC,
paboTa TOKa, MOIITHOCTh TOKA.

Hcnonp3oBanne nHGOPMAMOHHBIX TEXHOJIOTHH IS TTOUCKA,
CTPYKTYpUPOBaAHUsL, UHTEPIIPETALIUU U IIPEACTABICHUS
nH(pOpMaLUK [IPU MOJTOTOBKE COOOIIEHUH O TPUMEHEHHH 3aKOHOB
IIOCTOAHHOI'O TOKA B TEXHUKE U TCXHOJIOTUAX

IIpakTueckue 3aHATUSA

19. | ITpodeccnoHATHHO OPHEHTHPOBAHHOE CO/IeP:KAHNE: HAOIIOIATh
ANEKTPOIIH3.

JlabopaTopHbIe 3aHATHS

20. | M3yyeHne CMEIIAaHHOTO COCIUHEHHUS PE3UCTOPOB.
W3mepeHue 30eKTpoABUKYIIEN CUIIbl HCTOYHUKA TOKA U €r0
BHYTPEHHETO COIIPOTUBIICHHUS.

21. | V3yyeHne MarHUTHOTO IOJISI KATYIIKH C TOKOM.
HccnenoBanue neiCTBUS IOCTOSTHHOIO MarHUTa Ha PaMKY C TOKOM.
HccnenoBaHue ABJICHUS 3JIEKTPOMArHUTHON MHAYKIIUU

4.3 4/2 | Ypoxk

68




MaruauTtHoe nosne.
DJIeKTpOMarHuTHas
WHITyKIHSL.

22.

IlocTossHHBIE MarHWTHEL. B3anMoaeHCTBHE TOCTOSHHBIX MAarHHTOB.
MarautHoe mnone. Bektop MarHuTHOM — mHAyKuuu. IlpuHnun
CYHEpIO3UIMM MAarHUTHbIX HoJed. JIMHMM MarHuTHOM HWHAYKLUU.
KapTuna nmuHwM MarHUTHON WHAYKITUH OIS IIOCTOSTHHBIX MarHUTOB.
MarautHoe MoJsie IPOBOJHMKA € TOKOM. KapThHa JIMHUN HHIyKUUU
MarHUTHOTO TIOJISl [UIMHHOTO TIPSIMOTO TPOBOTHHUKA W 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJHUKA, KaTymIKH ¢ TokoM. OmnbelIT IpcTena.
B3aumoneiicTBUEe MPOBOTHUKOB C TOKOM.

Cuna Ammepa, ee MOAYJIb U HamlpaBleHUE.

Cuna JlopeHua, ee MOAyJdb W HampaBlieHue. J[BU)KEHUE 3apsHKEHHOM
YaCTHUIIBI B OJHOPOIHOM MarHUTHOM moJie. Padota cuiel JlopeHiia.
SIBneHME BIEKTPOMArHUTHOM HMHIYKUMHU. IIOTOK BEKTOpa MarHUTHOMN
WHIYKIUH. DNEeKTPOABIKYIIAS cHIIa WHIYKIIH. 3aKoH
ANEKTPOMArHUTHOM HAYKIH Dapayes.

Buxpesoe amekTpudeckoe Imoie. DISKTPOABIKYIIAs CHIIAa HHIYKIUU B
MIPOBOJHUKE, ABIDKYIIEMCS MOCTYMATSIHFHO B OTHOPOJHOM MarHUTHOM
oJIe.

TexHuueckrue yCTpPOWCTBA M IMPaKTUYECKOE NMPUMEHEHHWE: TMOCTOSHHBIS

MAarHuThblI, QJICKTPOMAIrHUThI, DJICKTPOABUTATEIIb, YCKOPUTECIIU
QJIEMCHTAPHBIX YaCTHUL, MHAYKIIUOHHAA ICYb.
JemoHcTpanuu.

OmnsIT OpcTena.

OTKIIOHEHHE DJIEKTPOHHOTO MTyYKa MATHUTHBIM TOJIEM.
JIMHMY MHIYKIIMA MarHUTHOTO ITOJIS.
B3anMopeiicTBre IBYX MPOBOTHUKOB C TOKOM.

Cuna Amnepa.

[HeiicrBue cuibl JIopeH1Ia Ha MOHBI 2JIEKTPOJIHTA.
SIBieHUE AIMEKTPOMArHUTHON HHAYKITUH.

23.

IIpaBuino JleHua.

WHAYKTHBHOCTG. SIBIEHME CAMOMHIYKIMH. OJIEKTPOABMXKYINAs CHIIa
CaMOUHYKLIUU.

OHeprus MarHUTHOT'O MOJISL KATYHIKH ¢ TOKOM.

ONeKTpOMarHuTHOE MOJIE.

TexHuueckue ycTpOHCTBa M NMPAKTHYECKOE MPHUMEHEHHE: MOCTOSHHbBIE

MarHHThbl, JJIEKTPOMArHHTHI, JJIEKTPOJBUTATEID, YCKOPUTEIH
9JIEMEHTAPHBIX YaCTHILl, MHAYKIMOHHAS 1eYb.
JeMmoHcTpanuu.

IIpaBuino JleHua.

3aBUCUMOCTh  DJIEKTPOJBIDKYIIEH CHIBI HWHAYKIHH OT CKOPOCTH
HM3MEHEHHS MArHUTHOT'O ITOTOKA.

SIBneHue caMOWHTYKIIHH.

ITpoBeneHue HKCIEPUMEHTA: U3yYEHHE MATHUTHOTO MOJIS KAaTYIIKH
C TOKOM; UCCIIEI0BaHNE ACHCTBHUS MOCTOSIHHOTO MarHNUTa Ha PaMKy
C TOKOM; UCCIIeIOBaHHE SBJICHUS JIEKTPOMArHUTHON MHIYKIIUH.
OreHKa a0COMIOTHBIX U OTHOCHUTEIIBHBIX MTOIPEITHOCTEH
n3MepeHnH (PU3NUECKUX BEIUIMH.

OOBsicCHEHHE TPUHIIMIIOB ACHCTBUS U YCIIOBHH 0€3011acHOTO
IIPUMEHEHHUS TIOCTOSHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB,
JNIEKTPOABHIaTENs, yCKOPUTENEH 2JIEMEHTAPHBIX YaCTHII,
MHAYKUMOHHOW neun. PemeHue pacu€THbIX 3aa4 HA IPUMEHEHUE
dopmyn TeMbl «MarHuTHOE 110J1e. DIEKTPOMArHUTHAsE WHITYKLIUS.
Pemienue xauecTBEHHBIX 3a/a4 C ONOPOIi Ha U3yUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUECKHE SBICHHS TeMbl «MarHuTHOE TI0Je.
3J’I€KTpOMaFHHTHaH UHAOYKIOUS. Onpe;:[eneHI/Ie HarpaBJICHU
BCKTOpa MHAYKIHWHW MAarouTHOT'O MOJIA IPOBOJHUKA C TOKOM, CHUJIbL
Amnepa u cunbl JIopeHna.

PacriosHaBaHue (GpU3NIECKUX SBICHUI B yI€OHBIX ONBITAX U
OKpY>Karouel KU3HU: B3aUMOJICHCTBUE MAarHUTOB,
JNIEKTPOMAarHUTHAs MHIYKLHA, IeHCTBHE MArHUTHOTO MOJIS Ha
MPOBOJHMK C TOKOM M ABMKYIIUICA 3apsi.

Amnanus QJICKTPOMAruuTHBIX SIBJICHUM C MCIIOJb30BaHUEM 3aKOHA
NIEKTPOMAarHUTHOM MHAYKIMH. OTNHcaHHe H3y4YCHHBIX CBOUCTB
BEIIECTB 1 YIEKTPOMArHUTHBIX SIBICHUH C UCIIOJIb30BaHUEM
(1)I/ISI/I‘ICCKI/IX BCJIMYWH: UHAYKIUA MarHUTHOT'O MOJIsA, CHUJIa AMnepa,
chiia HopeHua, WHAYKTUBHOCTDH KaTYIIKU, SOHECPTUA
AJIEKTPUYECKOTO M1 MATHUTHOTO TONEN
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TIpakTyeckre 3aHATUS

24. | OnpenenuTs MHAYKIHIO BUXPEBOTO MAarHUTHOTO TTOJIS.
Pazgen S. Kosie6anusi 1 BOJIHBI
5.1 | Mexanuueckue u 2/2 | Ypok
igiig; (})II\:ITHHTHHG 25. | KonebatenbHast cucrema. CBOOOIHBIE MEXaHUIECKUE KOJICOaHNS. HccnenoBanne napaMeTpoB KoneOaTeIbHON CHCTEMBI — IEPHO/A,

I'apmonnueckue xonebanus. [lepuon, yacrora, ammnryaa u dasa
konebannii. [IpyXuHHBINA MasTHUK. MaTeMaTHIeCKUH MasTHHK.
YpaBHeHHE rapMOHIYEcKHX Konebanuii. [IpeBpamenre sHeprun npu
TapMOHUYECKUX KOIEOaHUAX.

KoneGatenbHbiit KOHTYp. CBOOOHBIE AIIEKTPOMAarHUTHEIE KOJieOaHus B
U/ICILHOM KOJIeOaTeIbHOM KOHTYpPE. AHAJIOTHS MEXIy MEXaHUUECKIMHU
U DJIEKTPOMArHUTHBIMU KosiebanusmMu. @opmyna TomcoHa. 3akoH
COXpaHEHHs SHEPTHHU B UICAILHOM K0JIeOaTeIbHOM KOHTYpE.
[MpencraBnenune o 3aTyxaromux KojaeOaHusIX. BoIHyKAeHHbIE
MexaHn4eckue konebanns. Pezonanc. BoHykneHHbIE
3JIEKTPOMArHUTHBIC KOJICOaHUS.

IlepemenssIit Tok. CHHYCOMIANBbHBIA IEPEMEHHBINA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYJHOE U ACHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA
1 HalIPpSOKCHU .

Tpanchopmarop. IIponsBoacTso, nepeaaya u norpediacHue
ANEKTPUUYECKON IHEPTUH. DKOJIOTUYECKNE PUCKU TIPU IPOU3BOACTBE
anekTpo’Hepruu. KynbTypa Henonb30BaHUS 2IEKTPOIHEPTHH B
IIOBCEIHEBHOM JKU3HU.

TexHuueckue yCTpoUCTBa U MPAKTUUECKOE NPUMEHEHHUE: IEKTPUUECKUI
3BOHOK, T€HEPaTOp MEPEMEHHOI0 TOKa, IMHUU 3JIEKTPONepe1ay.
JemMoHcTpanmu.

HccnenoBanue napaMeTpoB KonebaTeIbHON CUCTeMBI (IPY>KUHHBIN UK
MaTeMaTHIeCKHH MasTHHK).

HaGmronenune 3atyxatonux kojaeOaHui.

HccnenoBaHue CBOMCTB BBIHYK/ICHHBIX KOJIEOaHHIA.

Habmonenune pe3onaHca.

CB0OOHBIE 3JIEKTPOMArHUTHEIE KOJIEOaHusL.

OcmutorpaMMbI (3aBUCIMOCTH CHJTBI TOKA U HAIIPSDKEHHUS OT BPEMEHN)
JUTSE DJICKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc npu nocnenoBaTeIbHOM COEIUHEHNU PE3UCTOPA, KATYIIKH
WHAYKTUBHOCTH U KOHIACHCATOpPA.

Moens JIMHUH JIEKTPOIePEeIath.

YaCTOTHI, aMIUIUTYAbI U (a3bl KosieOaHUi (IPY>KMHHBIN W/
MaTeMaTHYECKUN MasTHUK).

Habnromenue 3aryxatomux konebanuii. MccineoBanme CBOMCTB
BBIHYK/ICHHBIX KOJICOAHHH.

HaGmonenue pezonanca. [IpoBenenne skcriepuMenTa:
HCCIIEeJOBaHNE 3aBUCHMOCTH IIEPHOA MaJIbIX KOJIeOaH!H Ipy3a Ha
HUTH OT AJUHBI HUTH U MacChl Ipy3a; UCCIIEeJOBaHUE TEPEMEHHOTO
TOKa B LIENH U3 MOCJIEOBATEIBHO COCTMHEHHBIX KOHAGHCATOPA,
KaTyIIKU U PE3UCTOpa.

OreHKa aOCOMIOTHBIX ¥ OTHOCHTEIBHBIX ITOTPEITHOCTEH
n3MepeHuit GU3NUECKUX BEIUYMH.

OOBsicCHEHHE TPUHIIMIIOB ACHCTBUS U YCIIOBHH 0€3011acHOT0
MPUMEHEHHUS IEKTPUUIECKOTO 3BOHKA, FT€HEPATOPa NEPEMEHHOTO
TOKa, IMHUU AJIeKTporepeaay.

Pemenne pacuéTHbIX 3a/1au C SIBHO 3aJlaHHOW (M3HYECKOM
MO/IETIBIO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOPMY!I,
OIIMCHIBAIONINX MEXaHUYECKHUE U JJIEKTPOMAarHUTHBIE KOJICOaHMS.
OnucaHre MeXaHMYEeCKUX M AJIEKTPOMArHUTHBIX KoJieOaHuH ¢
UCTIONIb30BaHUEM (PM3NUECKUX BEIMUHH: IEPUOJ] X 4acToTa
KoneOaHMH, aMIIIMTya ¥ (pasza KoneOaHui, 3apsit ¥ CHila TOKa B
TapMOHHYECKUX AJIEKTPOMArHUTHBIX KOJIeOaHMIX.

Pemenne kauecTBEHHBIX 3aja4 ¢ OIOPO HA U3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH, OMKCHIBAIOIIUE MEXaHUUECKUE U
3JIEKTPOMarHUTHBIE KOJIeOaHNUs.

Pa6ota B rpynmnax npu miIaHUPOBAHUH, IPOBEICHIH U
HHTEPIPETALUU PE3YIbTATOB ONBITOB, M aHAIN3E TOMOJIHUTEIbHBIX
HCTOYHHMKOB HH(OpPMALNH 110 TEME
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26. | UccnemoBaHne 3aBUCUMOCTH TIEPHOIa MANBIX KoJIeOaHUi rpy3a Ha HUTH
OT JJIMHBI HUTH U MAacchl Ipy3a.
HccrnenoBaHue NepeMEeHHOr0 TOKa B LM U3 IOCIEJOBATEIBHO
COEAMHEHHBIX KOHAEGHCATOPA, KATYIIKH U PE3UCTOPA.
5.2 | MexaHnueckue U 22 | Vpok
SNEKTPOMArHUTHBIC 27. | MexaHuueckue BOJIHBI, ycioBHsl pacnpoctpaHenus. [lepuon. Cxopocts | M3yueHue oOpa3oBaHus M pacIpOCTPAHEHHUS TTOTIEPEUHBIX U
BOJTHBI.
PacIpoCcTpaHEHHs U JUIMHA BOJIHEL Ilomepedynble W IPOJOIBHEIE BOIHBL | MPOAONBHBIX BOJIH. HabmroaeHue OTpaKeHHs U IPETOMIICHUS,
Wnrepeperust u Audpakius MEXaHUYECKUX BOJH. uHTephepeHIny U TUPpaKIuy MeXxaHn4ecKuX BoiaH. Habmronenne
3Byk. CkopocTs 3ByKa. I'poMKkocTs 3ByKa. Beicota ToHa. TemOp 3ByKa. CBSI3U TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYIOM U 4aCTOTOM
9H€KT];§)M3FHI/ITHLIG BOJIHBIL. Y CIIOBHSA Hgnygemm OTMEKTPOMATHUTHEIX | 6 1eGanuii, 3ByKOBOTO PE3OHAHCA.
BOJIH. D3alMHad OPUCHTALHMA BCKTOPOB L, B, V B ICKIPOMATHHTHOM | s6ne1opanme cBOMCTB 31€KTPOMATHHTHBIX BOIH: OTPAXKCHIE,
BosHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, IPEIIOMIICHHE,
npesroMiIeHue, noisipu3anys, Tudpakuus, nHrepdepeHnus.
MOJISIpU3aLu, nudpaxnus, uHTephepeHus. CkopocTb N
W3y4enue yciaoBHid U3ITyYSHUS SIEKTPOMArHUTHBIX BOJIH,
AJIEKTPOMarHUTHBIX BOJIH. N EB .
I1Ikana 51eKTPOMAarHUTHEIX BOJTH. [IpMMEHeHHE 31eKTPOMarHUTHEIX BoqH | B adMHOM OPHCHTALIIHI BEKTOPOB £, B, U B SMCKTPOMATHATHO
B TEXHHKE U OBITY BOJIHE. V3yueHne mpuMeHeH s dJIEKTPOMAarHUTHBIX BOJIH B
ITpyHIUIIBI pafuOCBA3H U TeneBUIeHUs. Pagnonokanys. TEXHHUKE U OBITY.
SHCKTpOMaFHI/ITHOC 3arpsi3HEHUE Opr)KaIOIlICﬁ Cpensl. OOBsACHEHHE MPUHOUIIOB JCUCTBHA U YCIIOBUA 0e30I1aCHOTO
TexHUYECKUE YCTPOMCTBA U MPAKTHYECKOE MPUMEHEHHE: MY3bIKalbHbIe | NIPUMEHEHH My3bIKaJbHEIX HHCTPYMEHTOB, YIBTPa3BYKOBOH
WHCTPYMEHTBHI, YJIBTPa3BYKOBas JHArHOCTHKA B TEXHWKE M MEIULHMHE, | JHArHOCTUKH B TEXHHMKE M MEIUIIMHE, pajapa, paJruonpruEMHIKA,
panap, paMONpPUEMHHK, TEIEBU30D, aHTeHHA, TenedoH, CBY-neus. TENIeBU30pa, aHTeHHBI, Tenedona, CBU-neun. Pemenne pacuéTHpIx
HAemoncTpanumy. Y Ka4eCTBEHHBIX 3a/1a4 C ONIOPOM HA U3yYEHHBIE 3aKOHBI U
OO0pazoBaHue U pacpoCTpaHEHHE NONEPEYHbBIX U MPOJOIBHBIX BOJH. 3aKOHOMEPHOCTH, ONACBIBAIOLIE PACTIPOCTPAHEHHE
KoneOmtonieecst Teno Kak HCTOYHUK 3BYKa. MEXaHUYECKUX M DJIEKTPOMArHUTHBIX BOJIH.
HaGntonenue oTpaxeHust U MPeIoMIICHNS] MEXaHMYECKUX BOJIH. .
Hcnonp3oBaHne MHGOPMAIIMOHHBIX TEXHOIOTHH AJIsI TONCKa,
Habmonenue nunrepdepeHnny u TuppaKium MeXxaHHYeCKUX BOJIH.
3ByKOBOI pesoHaHe CTPYKTYPHUPOBAHUS, UHTEPIPETALUH U MIPEACTABICHUS
' . nH(opManuK Npy MOrOTOBK HUI 00 UCTIONb30BAaHUU
HaGntonenue cBs3u TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYIOW U bopman pH NIOArOTOBKE CO00Ie 00 enob308a p
YACTOTOM KOTeGa I 3JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE. YYacTHE B TUCKYCCHH O
3JIEKTPOMAarHUTHOM 3arpsi3HEHUH OKPYKAIOIIeH cpebl.
Pabora B rpynmax npu rnjiaHupOBaHHUH, IPOBEJCHUH U
MHTEPIPETALUH PE3yIbTaTOB ONBITOB U aHAIN3E JIOMOJTHUTEIBHBIX
HCTOYHHMKOB HH(OpPMALNH 110 TEME
IIpakTueckue 3aHATUS
28. | UccnenoBaTh CBOMCTBA 3JI€KTPOMATHUTHBIX BOJIH: OTpaXKEHUE,
IIpeJIoMIICHHUE, TIOJAPU3aIs, JU(paKIus, HHTephepeHIHS.
5.3 | Onruka. 2/2 | Ypok
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29.

I'eomerpuueckas ontuka. IIpsiMonvMHEHOE pacmpoCTpaHEHHE CBETa B
oaHopoaHou cpene. Jlyu cBeta. ToueyHbIN UCTOUHMK CBETA.

OTtpaxeHne cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHne n300paxeHui
B INIOCKOM 3€pKae.

IIpenominenue cBera. 3aKOHBI TPEIOMIICHHS CBETa.
MOKa3zaTenb  HpesioMieHus.  [lomHoe — BHyTpeHHee
IIpenenpHbIN Yron NOJTHOTO BHYTPEHHETO OTPasKeHHUS.
JHucnepcus csera. CloxkHbIN cocTaB 6enoro cseta. L{ser.
CoOuparonyie W pacceWBalONINe JHH3BL. TOHKas JuH3a. DOKyCcHOE
paccTosiHME€ U ONTHYecKas cujaa TOHKOM JsuH3BL IlocTpoeHue
n3o0pakeHHd B coOHMparolMX W pacceuBarolux JuH3ax. dopmyna
TOHKOH JTUH3BI. YBEJIWUYCHHUE, TaBAEMOC JIMH30.

[Tpenenbl NpUMEHNMOCTH T€OMETPUIECKON ONTHKH.

BonHoBast onrtuka. MHTepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
Ycnosust HaOMI0JeHUS MaKCHMYMOB " MHHHMYMOB B
UHTEp()EPEHINOHHON KapTHHE OT JBYX CHH(]A3HBIX KOTE€PEHTHBIX
HCTOYHHKOB.

Hudpakmust cBera. JudpakinuonHas perierka. YcClIOBHE HAOIIOICHUS
TJIaBHBIX MAKCUMYMOB IIpU MNAaACHUU MOHOXPOMATHU4YECKOI'0 CBE€TAa Ha
J(HPAKIUOHHYIO PELIETKY.

ITondpuzanus ceera.

TexHuueckue yCTPOHCTBA M INpakTHYECKOe NPUMEHEHHE: OYKH, JyIa,

AOCOIIOTHBIN
OTpaxKeHHe.

¢doroanmapaT, MPOCKIMOHHBIA  ammapaT, MHKPOCKOI, TEJIECKOII,
BOJIOKOHHAS ONTHKA, TA(PAKIIMOHHAS PEIIeTKA, TTOJISIPOU.
JemoHcTpauuy.

[psiMonuHEHOE pacmpOoCTpaHEeHUE, OTPaXKCHUE U TPEIIOMIICHHE CBETa.
Onrtudeckue TpUOOPEL.

[omHOE BHYTpeHHEE OTpaskeHHe. Moenb CBETOBOIA.
HccrenoBanne CBOWCTB H300paKeHUH B JTHH3AX.

Mojenu MEKPOCKOTIA, TEIECKOIIa.

Habnronenue nntepdepeHIiinm CBETa.

Habnronenue qudpakinu cBera.

HaGmonenne nucnepcun cBera.

[onyyeHne CeKTpa ¢ IOMOIIBIO MPU3MBI.

[Nomy4yeHne cieKTpa ¢ HTOMOIIBIO TUPPAKIMOHHON PEIICTKH.
HabnroneHue moysipu3anyy cBera.

W3ydenne sBIEHUS IOJTHOTO BHYTPEHHETO OTPAKEHHS, €TO
[IPUMEHEHHUS B CBETOBOIE. 3yueHue Moaene MUKpoCKoIa,
TEJECKOTIA.

[Momydyenne criekTpa ¢ TOMOMIIBIO TPU3MEI B AU(PPAKIIHOHHOH
PEETKHU.

W3MepeHne nokasaTess MPeTOMIIEHHS CTEKIIA.

HccnenoBanne cBOMCTB N300paKeHHI B INH3AX.

OOBsicCHEHHE TPUHIIMIIOB ACHCTBUS U YCIIOBHH 0€3011acHOTO
NPUMEHEHHS 0YKOB, JIYIIBL, (OTOAINIapaTa, IPOeKIIMOHHOTO
amnmapara, MUKpOCKOIIa, TeJIECKOIa, BOJIOKOHHOW ONTHKH,
JT(paKINOHHOMN PEelETKY, NOIIpOHIa.

Pemmenue pacu€THBIX 33139 ¢ SBHO 3aJaHHON (HU3NIECKOI
MOJIETIBIO C HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M ()OPMYIT
reoMeTpuueckoii ontuku. IlocTpoeHne n onucanne H300paxeHus,
C03/1aBa€MOr0 IIIOCKUM 3€PKaJIOM, TOHKOW JIMH3011.
PaccMmoTpenne npenenos MpUMEHNMOCTH T€OMETPUYECKON
ONTHUKU.

Pacnio3HaBanue Gpu3NUECKUX SIBICHUI B ONBITAX U OKPYIKaIOIIEH
JKU3HH: NIPSIMOJIMHEIHOE paclipoCTpaHeHHE CBETa, OTPaKEHHE,
npesnoMieHue, uHTepdepeHys, Tudpaxuus 1 NoIsIpu3anus cBera,
qucrnepens csera. M3ydeHue ycioBuid HaOOAEHHS MaKCUMYMOB U
MHHHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JABYX CUH(A3HBIX
KOI'CpCHTHBIX UCTOYHUKOB.

VYcnosue HaOMOAESHNS TTIaBHBIX MAKCUMYMOB TIPH NaICHUN
MOHOXPOMaTHYECKOTO CBETa Ha JU(PAKIUOHHYIO PEHIETKY.
AHanu3 ONTUYECKUX ABIEHHUI C HCIOIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI NPeOMIIEHHs cBeTa. ONKcaHue ONTUYECKUX
SIBJICHUH C MCTIOJIb30BAHNEM (PU3MIECKUX BEIHUUH: (OKYCHOE
PacCTOsIHUE U ONITUYCCKas CUJia JIMH3bI

JIab

OpaTOPHBLIC 3aHATHSA

30.

W3MepeHne moka3aTess MpeIoMICHHS CTEKIIa.
HccrnenoBanue CBOWCTB M300pakKeHNUI B JTHMH3AX.
HaGmonenne nucriepcuu cBerta.

Pa3zpnen 6. OcHOBBI crienMaIbHOM TEOPUH OTHOCHUTEJIBHOCTH
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6.1

OCHOBBI
CTICIIAAIbHOM
TEOpUH
OTHOCHUTEJIBHOCTH.

Ypoxk

31.

I'paHunel  npuMEHUMMOCTM — KlaccHMYecKod  MexaHukd. Iloctymatsl
CHELUaTbHOW TEOPHH OTHOCHTENHPHOCTH: WHBAapUAHTHOCTD MOMYJIS
CKOpPOCTHU CBETa B BaKyyMe, IIPUHIIUII OTHOCUTEILHOCTH DHUHINTEHHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMeJUIeHHE BpEeMEHH U
COKpAIIIEHUE JJIUHBL.

OHeprust U UMITYJIbC PENATUBUCTCKON YaCTHIBL.

CBA3b Macchl C JHEprueil M HUMIIYJIBCOM PEISTHUBUCTCKOW YaCTHIIBL.
DHeprus Mokosl.

Pemenne kauecTBEHHBIX 3a7a4 ¢ OIIOPOH Ha U3yUYEHHbBIE
moctynatsl CTO.

Hcnonb3oBaHue MHGOPMAITMOHHBIX TEXHOJIOTHH JJIs TOUCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETALUU U MIPECTaBICHUS
nH(opManuK NpU MOArOTOBKE COOOIIEHNH O rpaHHuIax
MIPUMEHUMOCTH KJIaccudeckoil Mexanuku u ocHoBax CTO

Paznen 7. KantoBas ¢pusuka

[Inanerapnas mogens aroma. Iloctynatsl bopa. Wsnydyenue wu
morJioeHue (POTOHOB MPH MEPEXOe aToMa C OJHOTO YPOBHS YHEPTUH Ha
Apyroit. Bunel cnektpos. CriekTp ypoBHEH 3HEpPruu aToMa BOJOPOJa.
BonHoBble cBoiictBa wactuu. Bonnbel ne bpoitng. KopmyckymnsipHo-
BOJIHOBOM JIyajiu3M.

CrioHTaHHOE W BEIHY)KJCHHOE U3ITyICHUE.

TexHuyeckne yCTpOHWCTBA U MPAKTUYECKOE MTPUMEHEHHE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JTa3ep, KBAHTOBBII KOMIBIOTEP.

JemMoHcTpanuu.

7.1 | DneMeHTH 2 Ypox
KBaHTOBOM OITHKH 32. | ®orousl. ®opmyna [Tnanka cBsa3u 3Heprun GOTOHA C €TO YACTOTOIA. Ha6mronenne Gpotodpdexra Ha yCTAHOBKE C IMHKOBOM MIACTHHOIA.
DHeprusi ¥ UMITyJIbC (POTOHA. Hccnenosanue 3akoHOB BHEIIHEro (oTor(hdekra.
OTkpeiTre n uccnenoBanue porodddexra. Omerter A.I'. Cromerosa. OO0BsCHEHHE OCHOBHBIX IPUHIIUTIOB JCHCTBUS TEXHIICCKUX
3akoHsbl hotoaddekra. Ypapuenue DitHinreiiHa s porodddexra. YCTPOWCTB, TAaKUX KakK: (HOTOIIECMEHT, (POTOAATIHK, COTHEUHAS
"Kpacnas rpanuia" ¢porosaddexra. Oarapesi, CBETOIUOI; ¥ YCIOBHI UX 0€30MaCHOTO MPUMCHCHHS B
JHaBnenune cBeta. OnbiTel [1.H. JIeGenena. MIPaKTUYECKON )KU3HU.
XUMHYECKOE IEUCTBHE CBETA. Pemenune pacu€THBIX 33139 ¢ SBHO 3aJaHHOW (HU3NIECKOI
TexHHYeCKHE yCTPOWCTBA M MPAKTHYECKOE NPUMEHEHUE: (DOTOIIEMEHT, | MOJENBIO C UCTIOIb30BAHHEM OCHOBHBIX 3aKOHOB U (hopMyI
¢doToaaTunk, conHeyHas Oarapesi, CBETOANO. KBAaHTOBOH ONTHUKHU. PenieHne kadecTBEHHBIX 3ajjay C OIOPOit Ha
JdemoHCTpanuy. H3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOW OIITHKH.
®oT103¢(HeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM. PacnioznaBanue pu3NIecKuX sSBICHUIN B y4eOHBIX OTBITaX:
HccrenoBanue 3aKOHOB BHEIHET0 (poTodddexTa. doroanekrpuueckuii 3h(hexT, CBETOBOE TaBICHHUE.
Ceeromuos. OmnrcaHne H3y9CHHBIX KBAHTOBBIX SIBIICHUU H IIPOIIECCOB C
Comueunas OaTapest. WCTIONBE30BaHUEM (DPU3NIECKUX BEITMYUH: CKOPOCTh
JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI ¥ YaCTOTA CBETA, SJHEPTHUSL
U UMITYITEC POTOHA
7.2 | Crpoenue aTtoma. 2 Ypox
33. | Mogens atoma Tomcona. OnbITel Pesepdopna mo paccesauto -yactuil. | M3ydenne moaenu ombita Pesepdopna. [Iposenenue

HKCTIEPUMEHTA MO HAOJIOACHHIO JIMHEeHvaToro crekTpa. OueHka
a0COJIFOTHBIX U OTHOCHTEJIBHBIX OTPEIIHOCTEH H3MepeHu it
(bU3UYEeCKUX BEIMYHH.

N3zyuenne monenu aroma: ToMCOHa, IIaHETAPHON MOJEIH aTOMa,
mojenu aroma bopa.

N3ydenue criekrpa ypoBHEH S3HEPrUM aToMa BOJOPOJA.
OOBsicHEeHNE TPUHIIMIIOB ICHCTBUS U YCIIOBHI 6€3011acHOTO
IIPUMEHEHHUS CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOI'O KOMIIBIOTEPA.
Pemenne kauecTBEHHBIX 3a7ja4 ¢ ONIOPOM HA U3Y4YECHHBIE 3aKOHBI,
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Mogens omeita Pesepdopna.

OmnpenencHne [UIMHBI BOJIHBI JIa3epa.
Habnronenne mTMHEWYIaThIX CIIEKTPOB U3TYICHUS.
Jlazep.

3aKOHOMEPHOCTH U (pr3nueckue siBneHus no reme «CTpoeHue
aTomay». Pacno3HaBaHne (U3MYECKHUX SABICHUH B yI€OHBIX OINBITaxX:
BO3HMKHOBEHHE JINHEHYATOTO CIEKTPa M3TydCHUs. AHANN3
KBaHTOBBIX IPOIECCOB M ABJIECHHUH C NCIIOIB30BAHIEM ITOCTYIIATOB
Bbopa

ATomHOE A1po.

Ypok

34. | DKCHepuMEeHTHI, JOKa3bIBAIOIINE CI0KHOCTD CTPOeHUS supa. OTKpeITHE
pamnoaktuBHOCTH. OMBITH Pesepdopaa mo onpeneneHno cocraBa
paanoakTHBHOTO M3My4deHus1. CBolicTBa anbda-, Oeta-, ramma-
n3IydeHus. BiusHue pagroakTUBHOCTH HA KUBBIE OPTaHU3MBL.
OTKpbITHE IPOTOHA U HelTpoHa. HykiionHas Mozens siapa ['eiizenoepra-
WBanenko. 3apsan sapa. MaccoBoe uucio saapa. M30Tomnsl.
Anbda-pacnaj. DNeKTpOHHBIN U TIO3UTPOHHBIN OeTa-pacmnaz. [lamma-
U3JIyueHHe. 3aKOH PaJMOaKTUBHOIO Paclaja.

DHeprusi CBS3M HYKJIOHOB B sijipe. SlnepHblie cuibl. Jledext maccol siapa.
Snepusle peakiyn. [leeHue U CHHTES sizep.

SAnepnsrit peakrop. TepmosiaepHblil cuaTe3. [Ipo0iaeMb! 1 IepCIEKTHBE
SIIEPHOM YHEPTeTUKHU. DKOJOTHIECKUE ACTIEKTHI SIEPHON 9HEPTETHKH.
OnemeHTapHbIe acTUIBI. OTKPBITHE TO3UTPOHA.

Mertoap! HAOTIONCHHS M PETHCTPAUH HJIEMEHTAPHBIX YacTHII.
@dyHnaMeHTanbHbIE B3anMoAeHcTBUs. EMMHCTBO ru3ndaeckoi KapTHHBI
Mupa.

TexHHYeCKUE yCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: TOZUMETD,
KkaMmepa Buibcona, siiepHseIi peakTop, aToMHas 6omoba.

JemMoHcTpanuu.

CYeTYnK HOHU3UPYIOUTUX YACTHIL.

N3ydeHne s3KkCIepUMEHTOB, JOKa3bIBAIOLIUX CJIOKHOCTb CTPOCHUS
aTOMHOTO si7pa.

HccnenoBanue TpekoB yacTHil (IO TOTOBBIM (GoTorpadusim).
W3ydenue saepHbIX CUIl, SAEPHBIX PEAKLUIl CUHTE3a U pacliaja,
TEPMOSIIEPHOTO CUHTE3A.

W3yuenne HykJIoHHON Mojenu sipa I'eitzenbepra-lBaneHko.
OOBsCHEHHE YCTPOICTBA M IPUMEHECHHS JO3UMETPa, KaMephl
Bunbcona, simepHOTO peakTopa, aTOMHOH OOMOBI.

Pemienue 3aau ¢ onopoii Ha NOJy4eHHbIE 3HAHUS, B T.4. O 3apsje
U MacCOBOM YHCIIE sSIpa.

PacniosHaBanme (pnu3n9YecKuX SBICHUN B YICOHBIX OIBITAX U B
OKpY’KaloIIel )KU3HU: €CTeCTBEHHAs U UCKYCCTBEHHAS
PaauOaKTUBHOCTD. Omnuncanne KBaHTOBBIX SIBICHHUH U IMPpOLECCOB C
HCTIONB30BaHUEM (PU3NIECKUX BEIMYUH: MIEPUO]T TOTypaciaa,
SHEPTHUs CBSA3M aTOMHBIX s/Iep, Ae(PEKT MacCH sapa. AHAIN3
MIPOIIECCOB U SIBIEHUI C UCTIOJIF30BaHUEM 3aKOHOB M MOCTYJIATOB!
3aKOH COXPaHEHHUS NEKTPUUECKOTr0 3apsi/ia, 3aKOH COXPaHEHUs
MaccoBOro yucia, nocTynaTel bopa, 3aKoH painoaKTHBHOTO
pacmaza.

VYyactue B pabote kpyrioro crona «DyHaaMeHTa bHbIE
B3auMoJieiicTBrsA. EnuHCTBO hn3nueckoif KapTHHEI MUPay.
Hcnonp3oBanne nHPOPMAIMOHHBIX TEXHOJIOTHH IS TOUCKA,
CTPYKTYPUPOBAHUsL, HHTEPIIPETALIUU U IIPEACTABICHUS
WHPOPMALIUH TIPH MTOJITOTOBKE COOOIICHNN O IPUMECHEHUH 3aKOHOB
KBaHTOBOH (DM3HWKH B TEXHHKE M TEXHOJOTHAX, YKOIOTHUECKUX
acIeKTax siIepHON YHEPTreTUKHU

JlaGopaTopHBbIe 3aHATHS

35. | HabmromeHue TMHEHYATOrO CIIeKTpa.
HccrnenoBanue TpekoB 4acTHIL (TT0 TOTOBBIM (OTOTpadusiM).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKHU

‘ Ypok

74




DJIEMEHTHI
a4CTPOHOMHH U
acTpopu3uKH

36.

Oramnbl pa3BUTHS acTpOHOMHHU. [IpuKIamHOE W MHPOBO33PEHUYECKOE
3HAYCHNE aCTPOHOMHUH.

Bun 3Be3gHOTO HeOa. Co3Be3must, SIpKUE 3BE3/bI, TUIAHETHI, MX BHAUMOE
JIBHDKCHHE.

[ToaroroBka cooOIIeHni 00 dTamax pa3BUTHsI ACTPOHOMHH, O
MPUKJIATHOM ¥ MHPOBO33PEHUECKOM 3HAYCHHU aCTPOHOMUH, O
METOIaX MOJIYYCHHsI HAyYHBIX aCTPOHOMHYCCKHUX 3HAHUM,
OTKPBITUSAX B COBPEMEHHOU aCTPOHOMUHU.

37.

ConHeuHas cucrema.

Comune. ConHeyHass akTUBHOCTh. VcTounuk 3Heprun CoJHIIA U 3BE3].
3Be3/bl, UX OCHOBHBIC XapakKTepUCTUKU. [uarpamma '"creKTpaibHBIN
KJacC - CBETHUMOCTH". 3Be3Ibl TUIABHOM  ITOCIIENOBATEIBLHOCTH.
3aBucUMOCTL  "'Macca -  CBETHMMOCTB"  UId  3Be3X  TJIaBHOM
MOCTIeIOBATENBHOCTH. BHyTpeHHee cTpoeHne 3Be3n. CoBpeMEHHBIE
MIPECTaBICHAS O MPOUCXOKICHUH U dBoJforiy COJHIA U 3BE3]I. JTarbl
JKH3HH 3BE3]I.

N3ydeHne cOBpeMEHHBIX MPEICTABICHU O POUCXOXKICHUH U
sBomoriu CoiHna u 38E37. V3ydeHne THIIOB TaJaKTHK,
paznoTanakTHK M KBa3apoB.

38.

Mneunsriit ITyte - Hama [Manaktuka. Ilonoxenue u apmwxenue CoiHIa B
I'anaktuke. Tunel ragakTuk. PaguoranakTuku U kBasapbl. YepHbIE IBIPHL
B A7paX TajJaKTHK.

Bcenennas. Pacmmipenne Bcenennoil. 3akon Xa00xa. Pas0Oeranue
ranakTHK. Teopus bonbmoro B3peiBa. PennkroBoe usinydeHue.
MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepemennsie npo0aeMbl aCTpOHOMHH.

Habmonats HEBOOPY)KEHHBIM TJIa30M € HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUH ISl ONpEJeNieHNs] IOJI0KEHH HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31usi CeBEpHOro MONyIapHs U ApKUe
3BE3/IBL.

W3y4yenue aBrkeHUs] HEOECHBIX Tell, SBOJIOLNY 3BE3]] U
BcenernHol, npoueccoB, NPOUCXOAAMINX B 3BE3/1aX, B 3BE3IHBIX
CHCTEMaX, B ME)XIaJJaKTHUECKOH cpefie, MaCIITa0OHOW CTPYKTYPBI
Bcenennoif. O0bsicHeHHe pacirpenus BeeneHHol Ha 0CHOBE
3akoHa Xaboua. [ToaroroBka kK 00CYKIEHHUIO HEPEIICHHBIX
npobGiiem actpoHomun. [IpoBenenne HabmoneHUH
HEBOOPYKEHHBIM IJ1a30M C UCTIONB30BaHHEM KOMIBIOTEPHBIX
NPUIIOKEHUH IS OTIPE/IeNICHUs] TI0JIOKESHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be31usi CeBepHOro
HNOJYHIApHsl U IPKHUE 3BE3/BL.

IIpoBenenue HabmOACHUH B Teaeckon JIyHbl, iaHeT, MedHOro
[Tytu. Yyactue B JUCKYCCUH O HEpEIIEHHBIX PO0ieMax
ACTPOHOMHU

Paznen 9. O600maroiee noBTope

HUE

9.1 | O6obuiaromiee 2 39. | Ponb pu3uKM 1 aCTPOHOMUH B 9KOHOMHYECKOMH, TEXHOJIOTUUECKOH, Yyactue B JUCKYCCHH O POJIX (PU3UKU M aCTPOHOMHH B PA3ITHUHBIX
IIOBTOPCHUEC COI.[PIaJILHOﬁ U DTUYECKOU cq)epax JACATCJIbHOCTH Y€JI0BEKa, pOJib U MECTO C(l)ean JACATCIbHOCTHU YEJIOBCKA. HO,Z[FOTOBKa COO6H.IGHI/II71 0 MECTE
(U3MKK ¥ aCTPOHOMHHU B COBPEMEHHOW Hay4yHOI KapTHHE MHPa, POJib (pusnyeckoi KapTHHBI MUPa B PsILY COBPEMEHHBIX NPE/ICTABICHHUI
(usndeckoit Teopun B GOPMHUPOBAHUY MTPEACTABICHUN O (HU3UUECKOM O Ipupoxae.
KapTHHE MUPa, MECTO PH3MUECKOH KAPTHHBI MUPA B OOLLEM Py Brimonnenue yqe6E{LIx 3aaHUH, IEMOHCTPUPYIOIIUX OCBOEHHE
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPE/ICTABICHUI O PUpOJIE. OCHOBHEIX IOHATHH, QU3MMECKHX BEMIHH H 3aKOHOB Kypca
¢bu3uKn
Koncynpramus 2 40. | Koncynpranust (meper 5K3aMEeHOM)
CamocTosrtensHas paboTa 12 [ToaroroBka Kk 9K3aMeHy
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IIpomexyTouHas
aTTecTanus B popme
9K3aMEHa

Bcero:

96
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6. YCJIOBHUSA PEAJIM3ALIMUA YYEBHOI'O TIPEIMETA ®U3UKA

6.1 MaTepuaJIbHO-TEXHHYECKOE oOecleyeHue

B coorBerctBunm ¢ TtpeboBanmsimu PIOC COO kK MaTepuaIbHO-TEXHUYECKOMY
obecrnieueHn0 ydueOHOro mpoiiecca 0a30BbIil YpOBEeHb Kypca (DUM3HKH HM3y4aeTcsi B YCIOBHSX
npenMeTHoro kabwnera ¢u3uku. KaOwHeT (QU3MKH OCHAIIEH HEOOXOIUMBIM JTaOOPATOPHBIM
000py/I0BaHUEM JIJIsl BBIMOJIHEHUS YKA3aHHBIX B Mporpamme 1o (Gpu3rke MpakTHYeCKUX paboT u
JIEMOHCTPAIIMOHHOTO 000PYIOBAHHUSL.

JleMOHCTpallMOHHOE O00OpyIOBaHUE O0OECIEeYHBACT ITOCTAHOBKY IEPEUYHCICHHBIX B
nporpaMMe 1o (M3MKe KIHOYEBBIX AEMOHCTpALMN JJIS MCCIEIOBAHUS M3YyYaeMbIX SIBICHUNA U
MPOLIECCOB, AMIUPUUYECKUX U (PyHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaboparopHoe oOOpymOBaHUE M MPAKTHYECKHX paboT cHOpMHpPOBAHO B BHUJC
TEMaTHYECKUX KOMIUIEKTOB U 00ECIEUYEHO B pacyeTe OJHOr0 KOMIUIEKTa Ha ABYX O0y4YarOUIUXCA.
Temarnueckue KOMIUIEKTBI JaOOpPAaTOpHOro OOOpYAOBaHUS IIOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIbHBIX
CHCTEM B BHJIE IIU(PPOBBIX Ja00OpATOPHIA.

[IporpamMma yue6HOro mpeamera Ousnka peanusyercs B yueOHOM kabunere OU3MKH, B
KOTOPOW UMEETCSI BO3MOXKHOCTh 00ECTIEUUTh CBOOOIHBIN H0cTyn B UHTEpHET BO BpeMst yueOHOTO
3aHATUA U B IEPUOJ BHEYUEOHOM NESTEIHLHOCTH 00YJarOIINXCS.

Ob6opynoBanue 1a00paTopuu U paboOUUX MECT JIA0OPATOPHH:

— Pabouue mecta Ha 25 oOyvarommxcs

— ABTOMaTH3MpPOBaHHOE paboyee MECTO MPENoIaBaTes;

— HuTepakTuBHAs 10CKa, MPOEKTOP, KPOHIITEHH;

— MaruutHO-MapKkepHas J0CKa;

— Harnsgasie moco6ust (KOMIUIEKTHI y4eOHBIX TaONUIL, MIAKAThI: «(PU3UYECKUE BEITUYUHBI U
dyHaaMeHTalbHBIE ~ KOHCTAHTBI»,  «MEXAYHApOIHAs  CHUCTEMa  CIWHUIl  CHY,
«repuoauyeckas CUCTeMa XHMHUYECKMX dieMeHTOB 1. M. MenzgeneeBa», MOPTPETHI
BBIIAIOIIUXCS YUEHBIX-(DU3UKOB U aCTPOHOMOB);

— JlemoHcTpannoHHOe 000pynoBaHue (001Iero Ha3HaYeHHs U TeMaTHYecKre Habophl);

— JlabBoparopHoe o6opymoBanue (0011eTr0 Ha3HAYCHUS U TEMAaTHYECKHE HAOOPHI);

— Craruyeckue, TMHAMUYECKHE, JeMOHCTPAIIMOHHBIC U pa3/IaTOYHbIE MOIETIH;

— KoMIIIeKT TeXHUYeCKO! JOKYMEHTAIMH, B TOM YHCIIE ITacropTa Ha CpefcTBa 00ydeHwMs,
MHCTPYKIIMU 10 MX MCIOJIb30BAaHUIO U TEXHUKE 0€30MacCHOCTH;

— KommiekT yueOHO-MeToANYECKO TOKYMEHTAIINH;

— @OoHJ OLIEHOYHBIX CPEJCTB IO MPEIMETY.

6.2 UuopmanmoHHoe obecniedeHne peajn3anui NporpaMmMsbl

B OubGnnoteunsiii QoH BXOAAT y4yeOHMKH U3 (enepaabHOro mnepedHsi y4eOHUKOB,
JIOMYIIEHHBIX K MCIIOJIb30BAaHUIO MIPU PEAIN3aLUU UMEIOLINX TOCY1apCTBEHHYIO aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
00pa30BaHUsl OpPraHM3ALUSAMH, OCYLIECTBISIONIMMU O00pa30oBaTelIbHYIO JIEATENBbHOCTh U
YCTaHOBJIEHHSI MPEAETBHOTO CPOKa MCIIOIb30BaHMS UCKIIIOUEHHBIX YIYEOHUKOB, YTBEP>KICHHOTO
npuka3zoM Munnpocsemenust Poccun ot 26.06.2025 N 495. (3apeructpupoBano B MuHrocte
Poccun 28.07.2025 N 83082).

Crynentam  Komnemxa  obecrieuen  jgoctyna kK yueOHukam  OBbC  Jlanb
(https://e.lanbook.com/) (kommekmuu "®ITY. Cpeanero obmero o6Opa3oBanusa. M3n-Ba
«[Ipocsemenuey, "Axagemus". O6meoOpa3oBaTebHbIE TPEAMETHI).

B o0pazoBaTenbHOM HpoIEcCe HUCIONIBb3YIOTCS AIEKTPOHHBIE 00pa3oBaTeNbHbIE PECYPCHI
u3 (enepanbHOro MepeyHs HIIEKTPOHHBIX 00pa3oBaTENbHBIX PECYPCOB, JOMYILIEHHBIX K
UCIOJIb30BAHUIO  TpU  peald3allii  UMEIOMIMX  TOCYAAPCTBEHHYIO  aKKpEIUTaIUIo
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00pa3oBaTeNbHBIX NPOTPaMM HAYaJbHOrO OOIIEr0, OCHOBHOI'O OOIIEro, CpenHero OoOIIero
oOpaszoBaHus, YTBEpKJACHHOro mnpukazoM MunHnpocBemenuss Poccum 18.07.2024 N 499.
(BapeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).
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