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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero oomero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢enepanpbHOi padboueit
nporpaMMbl BocniuTanus W KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaqu3ylolUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE  COJEpXKaHMUE,
YCTAHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3/esioB Y4eOHOro
npeaMera ¢ ydyéToM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€d, JIOTMKH Yy4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
IPEICTaBICHNUE O LIEJIX, COAEPKAaHUM, OOIIeH cTpareruu OoO0y4eHHUs, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueoHoro npeaMera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca Qu3MKK yriIyOJEHHOTO YPOBHSA I03BOJIAET pEalIM30BaTh 3aJaud
poecCuOHANBbHOM OpPHEHTAllMK, HAIpPaBJIEHO HA CO3JaHUE YCIOBHUM JUISl IPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus M0 Pa3IMYHBIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELIUAIbHOCTSIM.

B mporpamme mo ¢usuke onpenensroTcs IUIAHUPYEMbIE pe3yJabTaThl OCBOCHHUS Kypca
¢u3uku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH0I0rnYecKoi OCHOBOM ISl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAIPEIMETHBIM U IMPEIMETHBIM pe3yJbTaTaM OO0y4aroIluXcs,
OCBOMBIIIKX MPOTpaMMy 10 (GU3UKE HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus HA YIIIyOJIEHHOM
YPOBHE, SIBJISETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTaHUPYEMbIE Pe3yJIbTaThl OCBOEHHUS Kypca (U3MKM Ha YriayOlEHHOM YypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojlaM 00yUeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKay mo rogaM o0ydeHus.

[Iporpamma mo ¢u3MkKe HMMeEeT NPUMEPHBIH XapakTep W MOXET ObIThb HCIOJIb30BaHA
YUUTENAMHU (PU3UKH JUIsI COCTABJIEHUS CBOUX pabounX MPOrpamM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBA€T TBOPYECKYIO HWHUIMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEalu3alUd PAa3IMYHBIX METOJWYECKHMX TOAXOIO0B K
npenofaBaHuio (U3MKKM Ha YriayOlnEHHOM YpOBHE IPH YCIOBUM COXPAaHEHUs 00s3aTebHOMN
4acTU COJIEP’KaHuUs Kypca.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeaenusio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTMl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOIYYEHHsS] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (GopMHUpOBaHUE
YMEHUH NMPUMEHATh HAYy4YHbIH METOJ MO3HAHMS MTPU BHIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHU.

B ocHOBy Kypca pu3uku Ha ypoBHE CpeIHEro o0Iero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.



Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIIOYAET KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpYT (pusmueckux teopuil. Bemymmm B Kypce siBisiercs (JOpMUpPOBAHHE IMPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraeT UCInoJib30BaHuE ryMaHUTapHOTO
noteHuana GU3NYECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3MKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKHMHU MTPOOIEMaMHU.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHSA
IIpeIoiaracT 3HaKOMCTBO € IIMPOKUM KPYroM TEXHMUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
U3y4EHHBIX TeOpuil U 3akoHOB. IIpu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOILUX IPEACTaBICHUI
Y COBpEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
NOCBAUIEHHBIX JKOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUs MPoOJIeM PallMOHAIBHOTO IPUPOIONOIb30BaHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl MPOrpaMmbl 0 PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUMAX
CHCTEMHO-IEATEILHOCTHOTO moaxo/a. st GU3uKM peannsaius 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIBHOTO AKCIEPUMEHTa KaK IOCTOSHHO JeicTBYromero Qaxropa
yuebHoro mpomecca. [l yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHUYECKHUE OIbITHl IpHU
U3y4eHHH HOBOTO MaTepuana, JiabopaTtopHble padoTel W paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peayn3alnuu pU3HMUECKoro MpakThkyma. B mepBom ciydyae mpakTUKyM
npoBoauTcs a100 B koHie 10 m 11 kimaccoB, muOO TOCIE MEPBOTO M BTOPOTO TOJYTOIUN B
KaX/IOM M3 3THX KjaccoB. Bropoil cnoco® — 3To mHTerpauus paboT NpakTHKyMa B CHCTEMY
71a00paTOPHBIX pabOT, KOTOPbIE MPOBOASATCS B Ipolecce u3ydeHus paszaena (temsl). [Ipu aTom
noJ paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOATENbHOE HCCIEJ0BAHNE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoil HHCTPYKIIAH.

B nporpamme no ¢usnke cucremMa yueHHYECKOro SKCIEpUMEHTa, Ja00paTOpHbIX paboT U
MPAKTUKyMa MPECTaBlIeHA €JUHBIM IepeuHeM. BoIOOp TeMaTuKu )i 3TUX BUAOB YUEHHUECKUX
NPAaKTUYECKUX PAa0OT OCYLIECTBISETCS Y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpoliecca MCXOIs M3
O0COOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHUSA M OCHameHus kaOuHera ¢usuku. Ilpu sTOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TNpPsSIMblE M KOCBEHHbBIE
U3MEpEHUs], UCCIIEOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIMYMH U IOCTAHOBKY OIBITOB IO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAENseTCs PELICHUI0 pacu€THBIX U Ka4eCTBEHHbIX 3an1ad. [Ipu aTom
JUI pacuy€THBIX 3a/lay NPUOPUTETOM SBISIOTCS 3aJauyd C SBHO 3aJaHHOM M HESIBHO 3a/1aHHOU
¢buznyecKoil MoJIebl0, MO3BOJIAIOIINE MPUMEHATh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJHOTO pas3jenia Kypca, TaK U MHTETpUpys NPUMEHEHUE 3HAHUHM W3 pa3HbIX paszaenos. Jlus
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeCcKa3aHue
NpOoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KM3HM, TpeOyromue BbiOopa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsamMu PI'OC COO k MaTepHallbHO-TEXHUYECKOMY
o0ecrieyeHn0 y4eOHOro mporecca Kypc GU3MKH YriyOJ€HHOrO ypOBHS Ha yYpOBHE CpPEIHETO
oOmiero o0Opa3oBaHMs JIOJDKEH H3y4yaTbcsd B YCIOBMAX INpEIMETHOro kabunera. B kabunere
(bu3HKH T0JKHO OBITH HEOOXO0MMOE 1ab0opaToOpHOE 000PYIOBaHHE /ISl BHIIOJHEHUS YKa3aHHBIX



B IIporpaMMe 1o (pu3mKe Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX PadOT M paboOT MpaKTUKyMa, a
TaKXe JeMOHCTpallMOHHOE 000py10BaHHE.

JleMoHCTpanmoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHHLIUIIOM
MUHMMaJIbHON JOCTAaTOUYHOCTH U OOECHEUMBAET IOCTAHOBKY IEPEUMCIIEHHBIX B IIpOrpamMme 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE JJISi YUYCHHUECKUX IMPAKTUUYECKUX paboT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreuyrBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1aOOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
[IOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAHUM aHAJOIOBBIX WM LUQPOBBIX NPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENISIMU U3Y4Y€HUs GUUKU B 00ILEM 00pa30BaHUU SBIISIFOTCSA:

¢dbopmMHpoBaHUE UHTEPECA U CTPEMIICHUS 00YYArOIIUXCS K HAYYHOMY U3y4EHHIO TIPUPO/IbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPY)KAIOLUM SIBJICHUSIM;

¢dopMHEpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHHS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

dopmupoBaHre yMEHHI OOBSICHATH SBICHUS C WCIOJIB30BaHUEM (DU3MUYECKHX 3HAHUNA M
HaYYHBIX J0Ka3aTeJIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUH O POy (U3UKU JJIsl PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymed mnpodeccHoHaIbHON
NEeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeilieMy OOyYeHHIO B 3TOM
HaIlpaBJICHUH.

JocTiwkenne 3TuX Lened olecrneynBaeTcss pelleHHeM CIEAYIOUMX 3ajad B Ipolecce
M3y4deHus Kypca GU3NKUA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIFOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3UKY, SJEKTPOJINHAMUKY, KBAHTOBYIO (DHU3HKY
U 3JIEMEHTHI acTPO(U3HKH;

dbopMEpoBaHUE YMEHUI PUMEHAITHh TEOPETHUECKNE 3HAHUS ISl OOBSICHEHUS! (PU3NIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HU;

OCBOCHHE CITOCOOOB PEIIEeHUS Pa3IMYHBIX 33/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIEIBIO,
3aja4, MOAPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3/1aHuE (PU3MUECKOM MOJIeNH, aJeKBaTHOM
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKMX OCHOB M TPHHLUIOB JEHCTBHUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAaHMUS U MPOBEACHUS (DU3NYECKHX
OKCTIEPUMEHTOB, aHAJM3a ¥ WHTEPHpETalnd HWHPOPMALUHU, OINPEACICHUs JIOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIEI0BATEILCKOM, TBOPYECKOMH
NeSITeTbHOCTH;

pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM eI TEIPHOCTH, CBSI3aHHOMN ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanusMu PI'OC COO yrinyOnéHHBIH ypOBEHb H3YUEHUS
yaeOHoro mpenMera «®Dus3uka» Ha YpPOBHE CpEAHEro OO0Iero oOpa3oBaHUs BHIOMpaAETCS
00y4aromyMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE 00pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MTPOQUIIS.



Ha usydenne pusuku (yriyOnéHHBIN ypOBEHb) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B Hepenmto), B 11 kiacce — 170 vacos (5
4acoB B HEJIEIIIO).

[Ipennaraemslii B mporpamme 1no Gusnke nepeyeHsb Jad0paTOPHBIX U MPAKTUYECKUX paboT
SIBIIIETCS. PEKOMEHJIOBAHHBIM, YYHTEIh JCNIaeT BBHIOOP MPOBEACHHS JIA00pAaTOPHBIX paboOT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00YUaOLIUXCS.



COJAEP/)KAHUE OBYYEHUA
10 KUIACC

Pa3nen 1. HayuHblii MeTO O3HAHMS NPUPOABI.

Ouzuka — (yHIaMeHTalbHas Hayka o mpupoje. HaydyHblii MeTOJ MO3HAHUS M METObI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u skcriepuMeHT B
dusuke.

CrniocoObl n3mepeHus: GU3NYECKUX BEIUYMH (QHAJIOTOBBIE W IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE AJATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIU4UH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (Gpu3UYECKUX SBICHHUI U MPOILECCOB (MaTepuaibHas TOYKA, aOCOIFOTHO
TBEPIOE TeI0, UIeaTbHAasl )KUKOCTh, HICAbHBIN T'a3, TOUeUHBIN 3apsin). [ unoresa. dusznueckuit
3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. Du3nyeckas Teopusl.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

H3mepeHne CwiIbl TOKa W HANpPSOKEHUS B IEMH TOCTOSHHOTO TOKa MPH TOMOIIA
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ nudpoBoil maboparopueii no ¢usmke. Ilpumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABMKEeHHE. OTHOCHTEIBHOCTh MEXaHHUYECKOTO JABWKeHHsS. Cucrema
oTcUéra.

[Tpstmast u oOpaTHas 3a1a91 MEXaHUKH.

Pannyc-BekTop MaTepuanibHOW TOYKH, €0 MPOEKIMH Ha OCH CHUCTEMBI KOOpIHMHAT.
Tpaexropus.

[TepemenieHne, CKOpPOCTh (CpemHSsT CKOPOCTh, MTHOBEHHas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOCKIMH Ha OCH CHCTEMBI KOOpAWHAT. CIIOKEHUE TIEpeMEIICHUH 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKCHHE. 3aBUCUMOCTh KOOpPIMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUaIbHON TOYKU OT BPEMEHU U UX TpaduKU.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIEHHOTO
MOJI YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneitnoe nBukenue. /[BrxeHne MaTeprualbHON TOYKU MO OKPYKHOCTH. YTJOBas U
nuHenHas ckopocTh. Ilepwon u vactora oOpamenus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTeJlbHOE (TaHTeHIIMAFHOE) U TIOJTHOE YCKOPEHUE MaTepHAIbHOM TOUKH.

TexXHHYECKHE YCTPOHCTBA M TEXHOJIOTHYECKHE TIPOIECCH: CIHJIOMETp, JBIKCHUE
CHapSJIOB, LIETIHbIE, IeCTepEHYATHIE U PEMEHHBIE TepEIauu, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cuCTeMbI OTCUETa, MILTIOCTPAIIUS KHHEMAaTHYECKUX XapaKTePUCTHK JIBHKECHUS.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

Wnmroctpanus mpeaenbHOro nepexoaa U u3MepeHne MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.



Habmionenue nBmwxeHus Tena, OpoIeHHOro o/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTU B PEYKTOPE.

CpaBHeHHE NyTeW, TPACKTOPHUI, CKOPOCTEN NBUKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnue HepaBHOMEPHOI'O IBUKEHMS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenre yCKOpeHUs NpU MPSAMOJUHEHHOM PpPaBHOYCKOPEHHOM JIBH)KEHHMHM 10
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHI0BAaHO MCIOIb30BaHUE IHU(PPOBOI
nabopaTopun).

N3yueHne IBMKEHUS Teja, OpOLICHHOTO TOPU30HTANBHO. [IpoBepka rumoTessl o0 MpsiMoit
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuyenune aBuKeHUs Tea M0 OKPYKHOCTH C IOCTOSHHOMW 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBHCHUMOCTH IepHOJa OOpalieHHss KOHHYECKOro MasTHHUKAa OT €ro
11apaMeTpOB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH Hprorona. MHepunanbHbie cucteMsl oTcuéra. [IpyuHIMI OTHOCHTEIBHOCTH
[Nanunes. HeunepuuanabHble CUCTEMBI OTCUETa (OMpeaeTeHUE, IPUMEDHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuu Cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperwnii 3akoH HproTOHA 7151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHON MacChl.

Cuna TsOKeCTH. 3aBHUCHMOCTh YCKOPEHHS CBOOOJHOTO TIQJCHUS OT BBICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBH>keHHe HeOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena. Bec tena, IBHKYyIIErocs C yCKOPEHHUEM.

Cwna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJBXKEHUS M CHJIa TPEHUS TTOKOSI.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPH JBUKEHUU Tela B JKUIKOCTU WM rasze, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIILHOTO ABUKECHUS.

[Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHudeckne yCTpPOHCTBA M TEXHOJIOTMYECKHE IPOLECCHI: MOAIIUITHUKH, JBHKCHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnroneHnue 1BUKEHUs TeJl B MHEPLUAIbHBIX M HEMHEPIUAIbHBIX CUCTEMAaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX WIWIMHIPOB WM IIAPOB Pa3HOM MacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIIUAIBHONW CHCTEMBI OTCUETA.

CpaBHeHuE paBHOACHCTBYIOLIEH PUIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACChI Teja
Ha €r0 YCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BO3HUKAIOIUX B PE3YJIBTATE B3aUMOAECHCTBUS TEI.

N3MepeHne mace 1o B3auMOJICHCTBHUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUU.

LlenTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUE€HUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomut, npakmuxym.



W3mepenune paBHOJCHCTBYIONIECH CHJI TP IBMYKEHUH OpyCKa 110 HaKIIOHHOM TIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHH IBMKEHHsSI Opycka IO HaKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3yueHue ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 NErkuit O6JIoK.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 KOd((UIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKJIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

W3yuenue nBukeHUs rpysa Ha BaJly C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHOo TBEpAOE Teino. [locTynarenbHoe U BpalaTeIbHOE JIBUKEHUE TBEPJOTO Tea.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxkeHue Cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBecUsI TBEPAOTO Tea.

VYcroitunBoe, HEYCTOMYHUBOE, O€3pa3InyHOE PABHOBECHE.

TexHuueckne yCTpOHCTBA U TEXHOJOTMYECKUE IMPOLECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

KoHcTpynpoBaHue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IA (b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynec MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LleHTp Macc cuctemsl
MaTepHalbHBIX TOYEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

HMnynibe CHIIBI U N3MEHEHHUE UMITYJIbCa Tella.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTnBHOE IBUKEHUE.

MoMeHT umMIysnbca MaTepHalbHOM TOUYKM. [IpencraBieHMe O COXpPaHEHHMM MOMEHTa
MMITyJIbCa B IIEHTPAJIbHBIX MOJISAX.

Pabora cunel Ha MaioM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe npenacrasieHue
paboTHI CHITBIL.

MontHOCTh CHIIBL.

Kunernueckass sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
SHEPrUM MaTepPUAIbHOMN TOUKH.

[ToreHnnanpHble M HEMOTEHIMANBHbBIE cuibl. IloTeHnumanbHas sHeprus. IloteHnuanbHas
sHeprus ynpyro aedopmupoBaHHOW NpyXuHBI. [loTeHIMaNbHas 3HEPrus Tejia B OJHOPOJIHOM
rpaBUTallMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I0JIE OAHOPOJHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMudeckasi CKOpocTb. TpeTbst KoOcMUYecKasi CKOPOCTb.

CBs13b paOOThI HEMOTEHIMATBHBIX CUJI C U3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBbI
TeJ. 3aKOH COXPAHEHMSI MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHenue bepHymM [ UA€albHOM JKHUJIKOCTH Kak CJEACTBUE 3aKOHA COXPAaHECHHS
MEXAHUUYECKOM HEPTUN.



TexHnueckue ycTpoHCTBA U TEXHOJIOTMYECKUE IPOLECCHI: IABMIKEHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIN MUCTOJET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

W3mepeHrie MOLHOCTH CHJIBI.

W3MeHeHne 3HEpruM Teja IPU COBEPIIEHNUN PaOOTHI.

B3anmuble npeBpallieHuss KMHETUYECKOW M MOTEHUUAIBbHOW SHEPruil mpu ACHCTBUU Ha
TEJIO CHJIBI TSDKECTU M CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npakmuxym.

N3mepenne ummysbca Tena o TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JIEKTPOMOOUIISI U MOIITHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHHS UMITYJIbCA T€Jla C UMITYJIbCOM CHUIIBL.

HccenenoBanue cCoOXpaHEeHUs UMITYJIbCA [IPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KHNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TIOTCHIUAIBHON SHEPTUU TPY>KUHBI C pabOTOM CHUIIBI TPEHHSL.

Omnpenenenne pabOThI CUIIBI TPEHUS TIPU ABUKCHUHU TeJa MO0 HAKIIOHHOW TIOCKOCTH.

Pa3nes 3. MoJsekyasipaas (pM3uKa M1 TePMOJUHAMUKA.

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHoBHbBIE TMOJIOKEHUS MOJeKyIsipHo-kuHeTnuecko Teopun (MKT), wux omnbiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe aBmkeHue. XapakTep ABHKEHUS U B3aUMOJICHCTBUS
yacTul BeniectBa. MoJienu CTpoeHHs Ta30B, KHUIKOCTEH U TBEPABIX Tl U OOBSICHEHNE CBOMCTB
BElleCTBA Ha OCHOBE J3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeulectBa. [locrosunas ABorazupo.

TemnnoBoe paBHOBecue. TemmepaTypa u crocobbl e€ m3mepenus. lllkama TemmepaTtyp
enbcus.

Mognenp uacanrpHOrO rasa B MOJIEKYJIPHO-KMHETHMYECKONM TEOpUHU: 4YacTHMIBI rasa
JBUKYTCS XaOTUUECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHBI. YpaBHeHHe MenneneeBa—Kianeiipona. AOcomnroTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3axon JlampToHa. M3ompomecchl B uaeallbHOM rase cC
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHne U30MpoOLECcCOB: U30TepMa,
n30x0pa, nzobapa.

CBs3p MeEXIy [aBIEHUEM U CpPEAHEW KHHETHYECKOW DSHEpPIruel IOCTYNaTeIbHOrO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJI€albHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJEKYJSIPHO-
KUHETHUYECKOU TEOPUH UJICANIBHOTO Irasa).

CBsi3bp  aOCONMIOTHOM  TeMmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHel
KMHETUYECKOW YHEPrUel MOCTYNATENbHOIO TEIUIOBOTO IBUKEHUS €€ YacTHL.

TexHU4YeCcKne YyCTPOMCTBA W TEXHOJOTHYECKHUE TIPOIIECCH: TEPMOMETp, Oapomerp,
MIOJIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS YacTUll BEIIECTBA.

Mopenb GpOyHOBCKOTO JIBUYKEHUS.

Buneoponuk ¢ 3anuchio peabHOro OPOYHOBCKOTO JIBUKEHUS.

Juddysus xunkocrei.

Mogens onbita IITepna.

[IpuTsxeHue MOJIEKyII.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK.
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Habumronenue u uccnenoBannue U30IpOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHS MIPH TEIIOOOMEHE MEXKIY
ropsiyeil U X0JIOJHOM BOJIOMA.

N3yueHne W30TEPMHUYECKOrO Tporecca (PEeKOMEHJIOBAaHO HCIOJIb30BaHUE MH(POBOI
nabopaTopun).

N3ydenune n30XopHOTro npouecca.

Wzydenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

TepMoguHamuueckast (TH) cucreMma. 3ajgaHue  BHEUIHUX  YCJIOBUM  JUIs
TEPMOJIMHAMUYECKON  cUCTeMbl. BHemHume u  BHyTpeHHue mnapameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CpEeJHHE 3HAYEHHUS BEIMYMH, ONUCHIBAIOIIMUX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe nauano repmogunaMuku. CaMompou3BOJIbHAS PETaKcaIvs TEPMOIMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenb uAcalbHOTO Ta3a B TEPMOJAMHAMHUKE — CHCTEMa YypaBHEHUHW: YypaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsI BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTU
TOM MOJENIN: HU3Kas KOHIEHTpAIMsl 4YacTHUIl, BBICOKHE TeMIeparypbl. Bwipaxenue mis
BHYTPEHHEHN 3HEPTrur OJHOATOMHOTO UACAIIBHOTO ra3a.

KBasucrarnueckue u HECTATUUECKHUE TPOIIECCHI.

DOnemeHTapHas paboTa B TepMoArMHaMUKe. Beruucienne paboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crnoco0 HW3MEHEHUsS BHYTPEHHEH OHHEPruM TEePMOJIMHAMUYECKOU
cUCTeMbI 0e3 coBepieHus paboThl. KOHBEKITNS, TEIIIONMPOBOTHOCTD, U3TyUCHHE.

KonuuectBo Temnorel. Temnoé€MkocTh Tena. YAelbHAass W MOJSpHass TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TEIJIOTa CropaHus ToIuiMBa. Pacué€r konmuectBa
TEIUIOTHI MpH Terionepenave. [lonstue 06 agunabaTHoM mpoiecce.

[lepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHsst sHeprus. KomuuecTBo TemiaoTel U paborta
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHUYECKON CHCTEMBbl MPOXOIUT €AMHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

BTtopoii 3aK0H TEpMOJMHAMUKH Il HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT O0oJiee XOJIOAHOro Tela K Oosiee Harperomy 0Oe3 kommneHcanuu (Kmaysumyc).
HeoOpaTuMocTh MpUPOTHBIX TPOIIECCOB.

[TpuHMne! AeiicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KII1/1. [ukn Kapho.

DKOJIOTHYECKUE aCMEeKThl UCIIOIH30BaHUsI TETUIOBLIX JBHUTarenei. TermnoBoe 3arps3HeHue
OKPYXKarOILEeH Cpebl.

TexHU4YeCKHne yCTPOMCTBA M TEXHOJIOTHYECKUE TMPOIIECCHI: XOJOMAMIBHUK, KOHIUIIMOHED,
MU3ETbHBIA W KapOIOpPAaTOPHBIM JBUTaTeNd, MapoBas TypOWHA, TONYyYEeHUE CBEPXHUKHUX
TeMIEepaTyp, YTHIM3alUS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHHWEM TEIUIOBOTO Hacoca,
YTUIU3A1KsS OMOOPraHUYEeCKOT0 TOTLTMNBA AJISl BEIPAOOTKH «TETLTIOBOIY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemMrepaTypsl IPH aIiadaTHueCKOM PaCIIMPEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJeNbHBIX TEMI0EMKOCTEHN BEIIECTB.
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CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbrorepHbie MOJIENH TETUIOBBIX JBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3mepenue yaenbHOU TeII0EMKOCTH.

HccenenoBanue npouecca OCTbIBAHKS BELIECTBA.

HccnenoBanue aanabaTHOro mporecca.

W3yueHue B3aUMOCBSA3U HHEPIrUU MEKMOJIEKYJIIPHOIO B3aUMOJCHCTBUSA U TEMIIEpaTypbl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnsie cocmosanusn eeuwgecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcalus. Vcnapenwe W KureHwe. YenbHas TemjioTa
napooOpa3oBaHusl.

Hacoiiiennsie W HeHachlllleHHbIE mapbl. KadecTBeHHas 3aBUCMMOCTH IUIOTHOCTH U
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTbh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JJABJICHUS B KUKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

Teépmoe Teno. Kpucrammuieckue u amopdubie Tena. AHH30TPOIHS CBOMCTB KPUCTAJLIOB.
[InaBnenue u kpucTauM3anus. Y aelbHas TerioTa miaBienus. Cyonumanusi.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayns FOnra. Ilpenen
yrnpyrux aedopmaruii.

TemioBoe pacmIMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U JIMHEHHOE PAaCIIUPCHHE.
AHrapMOHHM3M TEIUIOBBIX KOJEOAHUN YacTHUI[ BEIIEeCTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue sHEprUM B (Pa30BBIX MEPEXOax.

YpaBHeHHE TEIUIOBOTO OallaHca.

[ToBepxHocTHOE HaTsKkeHUe. KoadduimeHT moBepXHOCTHOrO HaTsKeHus. KanuspHeie
saBJeHUA. /[aBieHune moJ NCKpUBIEHHON MTOBEPXHOCTHIO xKuakocTH. dopmyina Jlamnaca.

TexHu4yeckue yCcTpoMCTBA UM TEXHOJOTMYECKHE TMPOLECChl: KUAKAE KPUCTAJUIbI,
COBpPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu nOHMKEHHOM J1aBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus M MIIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunpr nedopmarnimii.

Habmonenue manbix nedopmanui.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

N3ydeHune 3aKk0OHOMEpPHOCTEN UCTIAPEHUS JKUIKOCTEN.

N3mepenne yaenbHON TEITOTHI IJIaBJIEHUS JIbA.

N3yueHue CBOMCTB HACBHIIIEHHBIX MAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko uirenTa moBepXHOCTHOTO HATSIKEHUS.
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N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii Pe3HHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CUJIBI.

Pasznea 4. diekTpoauHaMuKka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzanus Tel U €€ MposABIICHUA. DJIEKTPUYECKUM 3apsal. [IBa BuAa 3IIEKTPUYECKUX
3apsaaoB. IIpoBOIHMKM, AMAIEKTPUKU U IOJYIPOBOAHUKH. DJIEMEHTAPHBIA 3JEKTPUUECKUN
3apsj. 3aKOH COXPaHEHUs 2JIEKTPUUECKOro 3apsaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KynoHa.

Onekrpudeckoe nojie. Ero nelicTBre Ha 3J€KTPUYECKHE 3apsbl.

Hanpsoxéanocts  anekrpudeckoro monsd. [IpoOubiit 3apsn. Jluaum HanpsokEHHOCTH
INEKTPUYECKOTO 1oIst. OJHOPOIHOE IIEKTPUUYECKOE TOJIE.

[ToTeHManbHOCTh 3IEKTPOCTATUYECKOTO I0JIA. Pa3HOCTh NMOTEHLMATIOB U HANpsKEHUE.
[TorenunanpHass ~ dHeprus  3apsga B JJEKTPOCTAaTHYECKOM  IIOJIE. ITorenunan
ayieKTpocTaTuyeckoro mnosisd. CBs3b HANpPsDKEHHOCTH IMOJS M PAa3HOCTH IOTEHIMANIOB  JUIS
3JIEKTPOCTATUYECKOr0 MO (KaK OJHOPOJHOI0, TaK U HEOJHOPOHOTO).

[TpuHIMI CynepHO3ULIUH SJEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspKEHHOr0 1Mo 00BhEMy 1mapa. [lose paBHOMEpPHO 3apsKEHHOW OECKOHEYHOW IIOCKOCTH.
KapTuns! mMHUN HaIPSHKEHHOCTH ITHX OJIEH M SKBUIIOTEHLMAJIBHBIX TIOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM M0JIE. Y CJIOBHE PAaBHOBECHS 3apsiJI0B.

JIM3IIEKTPUKN B DJIEKTPOCTaTUYECKOM IT0JIE. JIMANeKTpUYeCcKas IPOHULIAEMOCTD BEIIECTBA.

KonpneHncarop. OneKTpoEMKOCTh  KOHJEHCaTopa. DNeKTPOEMKOCTh  IIJIOCKOIO
KOHJICHCATOPA.

[TapayenpHOE  coeauHeHne  KoHAeHcaTopoB.  IlocimenoBarenbHOoe — coeauHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

JIBrKkeHMe 3apsKEHHON 4acTULBI B OAHOPOJHOM IEKTPUYECKOM ITOJIE.

TexHuuyeckue yCTpONCTBA M TEXHOJOTHYECKHE IPOILIECCHI: 3JEKTPOCKON, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE HJIEKTPONPUOOPOB, KOHJIEHCATOPHI, TeHepaTop Ban ne
['paada.

Hemoncmpavyuu.

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apSyKEHHBIX IIAPUKOB.

DNEKTpUUECKOE MOJI€ IBYX 3apSKEHHBIX IJIACTHH.

Mogens anekTpoctaTuueckoro reueparopa (Ban ne ['paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DneKTpocTaTHIeCcKast 3allnTa.

YCTpolcTBO U ACMCTBUE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHONW EMKOCTH.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
paccTOsSHUS MEXly HUMH U AUDJIEKTPUUECKON MPOHUIIAeMOCTH.

OHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO KOHAEHCATOPA.

3apska ¥ pa3psiika KOHIAEHCATOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

OrneHka cu B3auMOJICHCTBUS, 3aPSKEHHBIX TeEJl.

Habmionenue npeBpalieHus SHepTuu 3apsHyKeHHOT0 KOHAEGHCATOPa B SHEPTUI0 U3ITy4EHUS
CBETOAMO/1A.

W3y4eHne npoTekaHus TOKa B LIETIH, COJIEPKalel KOHEHCaTOP.
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Pacnipenenenre pasHOCTM NOTEHUUANOB  (HANpsDKEHWsS) IIPU  IIOCIEA0BATEIbHOM
COEIMHEHUU KOHJAEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YePE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuii mok.

Cuna toka. [TocTosHHBII TOK.

VYcnoBus CymieCTBOBaHHS IOCTOSHHOIO JJIEKTPUYECKOrO0 TOKa. VICTOYHMKHM TOKa.
Hampsoxenne U u 31C €.

3akon Oma 1S yyacTKa Lenu.

DJIEKTPUUYECKOE  CONPOTHUBJICHUE.  3aBUCUMOCTb  CONPOTUBIEHUS  OJHOPOIHOTO
MIPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAJU IIONEPEYHOr0 CEYECHMS. YEIbHOE CONPOTUBIICHUE
BELIECTBA.

[locnenoBarenbHOE, NapaJJIENbHOE, CMEIIAHHOE COEAVMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dMeKTprueckux 1eneid. [Ipasuna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MOoONIHOCTD JEKTPUUYECKOTO TOKA. TermoBast MOIHOCTh, BbIIEIsIEMas HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONpPOTHUBICHHE HMCTOYHMKA ToOKa. 3akoH Owma il TOJIHOM
(3aMKHYTO¥) 3JIeKTpUUYECKON 11erd. MOIIHOCTh NCTOYHHKA ToKa. KOpOTKOE 3aMbIKaHue.

KoHnzeHcaTop B ienu moCcTOSIHHOTO TOKa.

TexHu4yeckue yCTPOMCTBAa M TEXHOJIOTMYECKHE TIPOLECCH: aMIEepMETpP, BOJBTMETP,
peocTar, CYETUHK IEKTPUIECKON SHEPTIUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HANPSHKEHUS.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUS JJIL  PE3UCTOpA, JIAMITBI
HaKaJIUBaHUs U CBETOIUOJA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, TUJIOIIATU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTUBICHUS TIPH  TOCTOSTHHOM
HaIpsKEHUU.

[Tpssmoe m3mepenue DJIC. KopoTkoe 3aMbIKaHHE TaJIbBAHUYECKOTO AJIEMEHTA M OIICHKA
BHYTPEHHETO CONPOTUBIICHUS.

CniocoObl coenMHEHNs UCTOYHUKOB Toka, D/]C Garapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B IICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomul, npaKmuKym.

HccnenoBanue cMEIaHHOTO COEIUHEHUS PE3HCTOPOB.

N3mepenne yaenbHOro CONpOTUBIEHUS TPOBOJHUKOB.

WccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKaJTMBAHUS.

YBenuueHue npeena u3MepeHus amrnepmeTpa (BOIbTMETPA).

N3mepenne DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3apucumoct D/IC raibBaHUYECKOTO 3JIEMEHTa OT BPEMEHH NPU KOPOTKOM
3aMBIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJIIOCAMU UCTOUYHHMKA TOKA OT CHJIBI TOKA
B IICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CHUJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DNeKTpUUYecKas MPOBOAUMOCTb PA3JIMYHBIX BELIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPIABIX ~ METAUIOB.  3aBUCUMOCTH  CONPOTHBJICHHS  METALIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.
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DneKTpUYecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

DNEKTPUYECKUH TOK B JJIEKTPOJITAX. DJICKTPOJIMTHYECKAS IUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazes 1Sl 3JIEKTPOIU3A.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM pasps.
Paznuunble TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHnueckue yCTpPOHMCTBA U IPAKTHYECKOE IPUMEHEHHUE: Ta30pa3psiiHbIC JIAMIIBL,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP, (OTOIHO,
CBETOAMOM, TajbBaHMKA, pa(UHUPOBAHME MEIM, BBIUIABKA AIIOMUHUSA, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbl 3nekTpoauza dapazes.

HckpoBoli pa3psii ¥ IpOBOJAUMOCTb BO31yXa.

CpaBHeHuE NPOBOMMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

HabGnronenue snexrpoinusa.

W3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKH TUOJA.

Du3n4ecKuil MPaAKTUKYM.

Crioco0b1 n3MepeHus: (GU3NYECKUX BEIMYUH C UCTIONB30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nyeckux BeauyuH. OlLeHKa TIpaHUIl
MOTPELITHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, MCCIENOBAaHUM 3aBUCUMOCTEH  (DU3UUECKUX
BEJIMYMH, MPOBEpKa MPeUI0KEHHBIX TUIoTe3 (BbIOOp M3 paloOT, OMUCAHHBIX B TEMAaTUYECKHX
pazzenax «Y4eHUYecKui HIKCIIEPUMEHT, J1abopaTOpHbIE Pa0OThI, IPAKTUKYM»).

MexnpeaMeTHbie CBA3H.

N3yuenue kypca ¢pusuku yriyonaéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YUETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

MesicnpeOmemuvie nonamus, C6A3aHHbBIE C UYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, runores3a, (Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIILHBIE
npuOopsl, udpoBas 1adopaTopusl.

Mamemamuka: peunieHue cucteMbl ypaBHeHuMH. JluneiiHas ¢yHkums, mnapabona,
runep6ona, ux rpaduku u cBoicta. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M HX MNPOEKIMM Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B JKUBOM mpupojae, Auddysus, ocMoc, TeII000MeH
KUBBIX  OPraHM3MOB, TEIJIOBOE  3arpsi3HEHHE  OKpYXKaloIled  cpenbl,  YTHIM3AIUs
OMOOPraHUYECKOro TOIUIMBA Ul BBIPAOOTKU «TEIJIOBOM» M 3JEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSHKEHHE U KallWJUIIpHbBIE SIBJICHUSI B IPUPOJE, NEKTPUUECKHUE SIBJICHUS B dKUBOU MPUPOJE.
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Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJy4YeHue HAHOMATEepUasoB, TEIUIOBbIE CBOMCTBA TBEPABIX TN, KUAKOCTEN U
ra3oB, JKUJKHE KPHUCTAUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTUUYECKAs
JUCCOLMAIKs, TAIbBAHUKA, YIIEKTPOHHAS! MUKPOCKOIIUSI.

T'eozpaghusa: BnaxxHoCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozusa: npeodpa3oBaHue ABUKEHHUH C UCIOIB30BAaHUEM MEXAHU3MOB, YUET CYXOro U
JKUJAKOTO TPEHMsT B TEXHUKE, CTATUYECKHME KOHCTPYKUMM (KPOHIUTEWH, peméryaTbie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHSI MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U JIpyTue), ABUraTellb BHYTPEHHEro CropaHus, mapoBas TypOHWHA, OBITOBOW XOJIOJWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUH IIOJYYEHHS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HAaHOMATEepHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3alluTa,  3a3€MJICHUE
AIEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHUKOBBIE TPHUOOPHI, raIbBAaHHUKA.

11 KJIIACC

Pasznea 4. diekTpoauHaMuUKAa.

Tema 4. Macnumnmnoe nose.

B3auMopeiicTBuEe NOCTOSHHBIX MAarHMUTOB U IMPOBOJHHUKOB C TOKOM. MarHuTHOeE IOJe€.
Bekrop marauTHONM MHAYKIMH. [IpMHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
UHIYKIHUU.

MarautHoe 1noJjie IPOBOAHMKA C TOKOM (IIPSIMOrO NPOBOJHHUKA, KATYIIKHM U KPYroBOI'O
BUTKa). OnbIT Dpcrena.

Cwita Amriepa, e€ HampaBJICHUE U MOYJIb.

Cwia JlopeHua, e€ HampaBieHME M MOAYJb. JIBUKEHUE 3apsKEHHOM 4YacTUlbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

MarnuTHoe nozie B Beuiecte. @eppoMarHeTuKky, napa- U 1uaMarHeTUKH.

TexHuueckue ycTpoMcTBa M TEXHOJIOTMUYECKHE IPOILIECChl: MPUMEHEHUE IMOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTaTEeNb SKOOM, YCKOpUTENIN
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMM WHAYKIMM MarHUTHOTO IO TOJOCOBOTO M MOJKOBOOOPa3HOIO
MIOCTOSIHHBIX MarHuTOB.

KaptuHa nuHUN MarHUTHOM MHIYKIUM TOJS JJIMHHOTO MPSMOro TPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

HaOnronenue BUKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMI NEHCTBUS 3TIEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanyrie MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue neiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Omnpenenenne MarHUTHOM MHIYKIIUM HA OCHOBE NU3MEPEHUS CUIIbI AMIIEpa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.
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SBnenue sneKTpoMarHUTHOM MHAyKIUH. [loTOok BexkTOpa MarHUTHOM MHAyKIMH. DJ1C
MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOM uHAyKunn Papanes. BuxpeBoe 3IIEKTpUYECKOE MOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WunykruBHOCTh. KaTyllka HHAYKTMUBHOCTM B LENHM IOCTOSIHHOIO TOKa. fIBieHue
camounAykiuu. 3J1C caMOMHIyKIIUU.

ODHeprus MarHUTHOT'O T0JIS KaTYIIKU C TOKOM.

DIIEKTPOMArHuTHOE TOJIE.

TexHnueckue yCTpOMCTBA U TEXHOJIOTMYECKHME IIPOLECCHI: HWHAYKIMOHHAs II€Yb,
COJICHOM /I, 3aIIMTa OT 3JIEKTPU3ALMH TEJN IIPU IBUKEHUU B MATHUTHOM I10J1€ 3EMJIU.

Hemoncmpayuu.

HabumtoneHue siBIeHMs 37€KTPOMAarHUTHON MHTYKLIUU.

Hccnenoanune 3asucumoctd OJIC MHAYKIMM OT CKOPOCTH HM3MEHEHUS MarHUTHOIO
MOTOKaA.

[IpaBuio Jlenna.

[Tanenne MarauTa B aJIIlOMUHUAEBON (MEHOW) TpyOe.

SIBieHME CAMOMHIYKIIMH.

Uccnenosanue 3aBucumoctu D/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHHS CHJIbI TOKa B
LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomel, npakmuxym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Onpenenenne HHAYKIMY BUXPEBOTO MarHUTHOT'O TOJISI.

HccnenoBanue sBJIEHUS CAMOUHYKIUH.

COopka MOemH IEKTPOMArHUTHOTO TeHEepaTopa.

Pa3pgean 5. Kojie0anus M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  ONMCAHUE.
OHepreTuyeckoe ONHMCaHUE (3aKOH  COXpaHEHUS  MeXaHUYecKoll sHepruu). BriBon
JUHAMHYECKOTO ONMCAHUSA TapMOHMYECKHUX KoOJIe0aHMM W3 WX DHEPreTUYecKoro u
KMHEMAaTU4YEeCKOTO OIMCAHMS.

AmMmmtyaa u ¢aza koneOaHuil. CBsi3p aMIUIMTY/Abl KOJ€OaHUI MCXOJHON BEJIUYUHBI C
aMIUTUTYAaMHU KOJIeOaHU# e€ CKOPOCTH M YCKOPEHHSI.

ITepuoxn u yacrota konebanuid. [leprnoa Maabix CBOOOAHBIX KOJeOaHUI MaTEMaTHYECKOTO
MmasiTHUKA. [leprnos cBOGOAHBIX KOJIEOAHUH NPYKUHHOTO MAasSTHUKA.

[TonsiTue o 3aTyxaroumx KojeOaHusx. BeiHyxaeHHble KoneOaHus. Pe3oHaHc.
Pe3zonancHas kpuBasi. BiusiHue 3aTyxaHus Ha BUJI Pe30HAHCHOM KpUBOM. ABTOKOJIEOaHNS.

TexHuuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOILIECChl: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHblE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck Kojae0aTeNbHOrO ABHKEHHMS.

Habmroienne He3aBUCUMOCTH NEpHoa MaJIbIX KoJleOaHU rpy3a Ha HUTU OT aMIUIUTY/bI.

HccnenoBanue 3aTyxaomux KoJeOaHui U 3aBUCUMOCTHU TEepHOa CBOOOTHBIX KOJIeOaHUI
OT COMPOTHUBIICHUS.

HccnenoBanne kosneGaHMii rpy3a Ha MAacCHBHOM NpYyKHUHE C MeJbio (OPMHPOBAHUS
MIPEACTABICHHH 00 UAcaTbHON MOJCIN MTPYKUHHOTO MasITHHUKA.

3aKOH COXpaHEHUs YPHEPTUH MPH KoJIeOaHUIX rpy3a Ha MpYyKUHE.
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HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuoaa cBOOOIHBIX KojaeOaHUH HUTSIHOTO U IPYKUHHOI'O MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS TeJla B X07ie KoeOaHui Ha YIIPyroM MOBeEce.

W3y4eHne nBUKEHHS HUTAHOIO MAsATHHKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/IbI 3aTyXalOUIMX KOJIeOaHUH.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnoie Koiebanus.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
kosiebarenbHoM KoHType. Dopmyna Tomcona. CBs3p aMIIIUTYABI 3apsia KOHAEHCAToOpa C
aMIUIMTY/I0M CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UI€ATBHOM KOJe0aTeIbHOM KOHTYpeE.

3aryxaromue JJIEKTPOMAarHUTHBIE KoJieOaHus. BBIHYKICHHBIE AJIEKTPOMArHUTHBIC
KoJie0aHusl.

[lepemeHHbII TOK. MOIIHOCT NEPEMEHHOrO0 TOKAa. AMIUIUTYJHOE U JIEHCTBYIOILEE
3HA4YEeHUE CUJIbl TOKAa M HAIIPSDKEHUS IPU Pa3IUuHON (popMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BPEMEHH.

CuHyconalbHbIN NIEPEMEHHBIN TOK. Pe3ucTop, KOHIAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B LIENI CHHYCOMIAJILHOIO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanbublii Tpanchopmarop. IIponsBoactBo, nepepada u norpediaeHue 3JIEKTPUYECKON
SHEPIHH.

OKOJIOTUYECKUE PHUCKHU IIPU INPOMU3BOJACTBE 3JeKTpodHepruu. KynbTypa mcnosb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NepPEMEHHOr0 TOKa, JINHUU JIeKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCHUMOCTb YaCTOTHI CBOOOHBIX KOJI€OaHU OT MHIYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuunorpamMMsl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BbIHY)X1eHHbIE CHHYCOMIANIbHBIE KOJIEOaHNUS.

Pesucrop, karymika UHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3oHaHC mpu mocienoBaTelbHOM COEIMHEHUN PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

VYcTpoiicTBO M MPUHIMIT ASUCTBUS TpaHchopMaTopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Nzyuenune tparnchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA YEpe3 IOCIEN0BATENIbHO COEAMHEHHBIE KOHIEHCATOD,
KaTyILKY U PE3UCTOP.

HabmoneHue 31eKTpoMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIH [IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbBIE 60JIHbL.
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MexaHuueckue BOJIHBI, YCIOBHUA HX pacnpocTpaHeHus. [lonepeuynsle M IpOAOJIbHBIE
BoJIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs U AjauHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, TIpeIoMIIeHUE, UHTephEpeHITHs U AU(PaKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITyMoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJICKTPOMAarHUTHBIX BOJIH. B3aummuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJICKTPOMAarHUTHBIX  BOJH: OTPaXCHHE, IPEIOMIICHHE, IOJISPU3ALHNL,
uHTEephepeHHs U AUpaKIHsL.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHHE 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBA3U U TeIeBUACHUA. Pagronokanys.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHHueCKue yCTpOMCTBa M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJbHbIE NHCTPYMEHTHI,
pamap, paguMonpUEMHUK, TEJIEeBH30p, aHTeHHa, Tenepon, CBYU-meub, yapTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

Habumronenne otpaxkeHus U IPEIOMIICHUS! MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu 1 Audpakuy MEXaHH4eCKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBolicTBa ynbpTpa3ByKa U €ro IpUMEHEHHE.

Habumronenne cBsi3u I'pOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH M 4acTOTOMN
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
noJsipu3alus, Tuppakuus, “HTepdepeHIus.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPA(YHOIETOBOTO U3TyUECHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

W3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3y4eHne pacnpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

IIpssMONMHENHOE pacIpOCTpaHEHHUE CBETa B OJHOPOAHOM cpene. JIyd cBera. TodeuHbIi
HCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHBbl OTpakeHMs cBeTa. [locTpoeHue H300paxKeHHUN B IUIOCKOM
3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBeta. 3akOHBI MpeIOMJECHHsS cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHusi. OTHOCUTENbHBIN IMOKa3aTenab mnpenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
COOTHOILLIEHHUE JUIMH BOJIH IIPH IMEPEXO0JI€ MOHOXPOMATHYECKOTO CBETA 4YEpE3 IPAHULY paszeia
JIBYX ONTUYECKUX Cpe.

Xon nyueit B nmpusme. ucnepcus csera. CliokHbIN coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEE oTpaxeHue. IIpeenpHblil yroi oJHOro BHYTPEHHETO OTPAKEHHUS.

Cobuparomue U paccenBaromue JUH3bl. ToHkass nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasi CUJIa TOHKOM JMH3bI. 3aBUCUMOCTh (POKYCHOTO PAacCTOSIHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MOKA3aTesl IPEIOMIICHUS.

®opMyna TOHKOM JIMH3BL. Y BEIUYEHHE, TaBAEMOE JTUH30M.
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Xox 1y4a, IpOLWEALIEro JIMH3Y M0/ IPOU3BOJIbHBIM YITIOM K €€ INIABHOM ONTUYECKON OCH.
[Toctpoenue n300pakeHUii TOUYKU U OTpe3Ka MPSAMOIl B COOUPAIOIINX M PACCEUBAIOIINX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHocTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWutepdepennus cBera. KorepeHTHble HMCTOYHHKH. Y CIIOBUS
HAOMIO/ICHUST MAaKCUMYMOB M MHUHHUMYMOB B WHTEpP()EpPEHIIMOHHON KapTUHE OT JABYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMeps! kilaccuueckux HHTEPPEPEHITUOHHBIX CXEM.

Hudpakuust cBeta. Jludpakumonnas pemérka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHudyeckue yCTpOMCTBA W TEXHOJOTMYECKHE IPOLECChl: OYKH, JyIa, IEepPUCKOIl,
¢doroanmapar, MHUKPOCKOI, MPOSKIMOHHBIA amnmapaT, MPOCBETICHHWE ONTHUKH, BOJIOKOHHAS
onTuka, TupaKMOHHAs PEeIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccenenoBanue xoa CBETOBBIX ITYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBONCTB U300paKeHHI B TUH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Habumtonenre 1BeTOB TOHKUX IJIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakiinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

Hab6mronenue qucniepcuu certa.

HaGnronenue nonspusaiuu cBeta.

[TpumeHeHre noaIpOrI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIpPsSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

M3mepenne nmokasaresns IpesloMIICHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PACcCTOSTHUSI OT BEILIECTBa (HA MPUMEpe KUIKHX
JIMH3).

N3mepenne poKyCHOTo pacCTOSIHUS PACCEHBAIOIUX JIMH3.

[Tonryuenue n300pakxeHUs B CUCTEME U3 INIOCKOTO 3epKajia U JIMH3bI.

[TonydyeHnue n3o0paxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHu€e TEIECKOINYECKUX CUCTEM.

Habmronenue nudpakuuu, nHTEphEpeHIINH U TONSPU3AIIH CBETA.

N3yuenue nossipu3anuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JUAIEKTPHKA.

N3yuenne naTepdEepeHIINN Ja3epHOro N3IYyYEeHUs Ha BYX LIEIAX.

Hab6nronenue aucnepcum.

Habmonenue u uccienoBanue JUGpakinOHHOTO CHEKTpa.

N3Mmepenne 1iMHbI CBETOBOM BOJIHBI.

[TonydyeHue criekTpa U3TydeHHs CBETOMOa IPU MOMOIIM AU(PAKIIMOHHON peIETKY.

Pasznen 6. OcHOBBI crIeMAJILHON TEOPHUHM OTHOCUTEJIBHOCTH.

['paHuibl IPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.
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[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpasoBanusi  Jlopenua.  YcioBue
OpUYUHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeljieHHEe BPEMEHH U COKpallleHUe
JUIMHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13bp Macchl € 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHuyeckue YCTPONCTBA M TEXHOJOTHYECKHE IPOLIECCHl: CITyTHHUKOBBIE MPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

Y4eHUYEeCKU IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, IPAKTUKYM.

Omnpeznenenne UMITYJIbCAa U YHEPTUU PEIATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKos
3apsKEHHBIX YaCTHI] B MArHUTHOM I10JIE).

Paszpnen 7. KBanToBas pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TerIOBOE U3NydeHHE (M3IydeHHEe aOCONMIOTHO UYEPHOro Tena). 3aKOH
cMerieHus Buna. [ unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddexrt. Onbitel A. I'. CroneroBa. 3akoHsl poTodrddexra. YpaBuenue DiHIITEIHA
s porodddexra. «Kpacnas rpannna» Gororddexra.

JlaBneHue cBeTa (B 4YAaCTHOCTH, JaBJICHWE CBeTa Ha aOCOJIIOTHO TMOTJIOMIAIOIYI0 U
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JIeGenena.

BonHoBbie cBoiicTBa yactuil. Bomnel ae bpoitns. Jlnvna BosHbl 1e bpoiins u pazmepsl
o0nacTu  JoKanu3alMM  JBUWXKyleiicss 4dactuipl. KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius 31eKTPOHOB Ha KpUCTAILIaX.

Criermnduka n3mepenni B Mukpomupe. CootHomenus HeotnpeaenéaHoctei I elizendepra.

TexHUYECKHE YCTPOWCTBA M TEXHOJIOTUYECKHE MPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOANO/.

Hemoncmpayuu.

®doTor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToaddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTHUBIIEHHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHol [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA Y€pe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [imanetapuast moaens atoma Pesepdopra.

[Toctynatsl bopa. M3nydenue u moriouieHne (OTOHOB MpH MEPEXoJe aToMa ¢ OJHOTO
YPOBHSI SJHEPTUU Ha APYTOH.

Bunael ciektpoB. CieKTp ypOBHEN dHEPIrUU aTOMa BOJOPOAA.

CrnioHTaHHOE U BBIHY)KJIEHHOE HU3JlyueHue ceta. Jlazep.

TexHuueckne yCTpOHCTBAa U TEXHOJIOTMUYECKHUE IIPOLECCHI: CHEKTPAJIBbHBIN aHaIu3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopenb oneiTa Pezepdopaa.

HabmtoneHne nuHeuaThIX CIIEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA NOHU3UPYIOIIUX YaCTHII.

Omnpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3IIY4YEHHUS.
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Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hab6nronenue TMHEHYaToro crekrpa.

HccenenoBanue cnekrpa pa3peKEeHHOI0O aTOMApHOIO BOJOPOJA U U3MEPEHHE IOCTOSHHON
Pun6epra.

Tema 3. Qusuka amomHo20 A0pa U 31EMEHMAPHBLIX YACHUY.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anba-pacmnan. IJISKTPOHHBIA M MO3UTPOHHBIM OeTa-pacran. ['amma-
U3JIy4CHHUE.

3aKOH paguOaKTUBHOrO pacnaaa. PagumoakTthBHBIE u30TONBI B mpupoae. CBoOMCTBa
MOHM3UPYIOLIET0 U3JIy4eHUs. BiusHue paauoakTHBHOCTH HA XKUBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Maccsl spa.

SAnepusie peakuuu. Jenenue wu cuHTe3 sAnep. SnpepHbie peakTopbl. IIpoGremsr
YIOPaBIsSEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHE AaCMEKTbl pa3BUTUS  sIEPHOM
SHEPIeTUKHU.

MeTto/1bl perucTpaluy U UCCIIEOBaHUSI 3JIEMEHTAPHBIX YaCTHULL.

@yHIaMeHTalIbHbIE B3auMOJEUCTBUA. bapuonsl, Me30HbI U JenToHbl. IIpencraBienue o
CranpaptHoit monienu. KBapk-riitooHHas MOJCIb aJpOHOB.

®usuka 3a npegenamu CtangapTHol Moaenu. TémHas MaTepust U TEMHAsE SHEPTHUsL.

EnuHcTBO DM3MUecKoil KapTHHBI MUPA.

TexHuueckue ycTpoHWCTBa M TEXHOJOTMYECKHE MPOLECCHI: JO3UMETpP, Kamepa BuubcoHa,
SOCPHBIA  PEaKTOp, TEPMOSIIEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (JOHA C UCIIOIb30BAaHUEM JI03UMETpA.

N3yueHue nornomeHus 0eTa-4yacTUll aTlOMUHHEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKH.

Ortanbel pa3BuTus  acTpoHOMuH. llpukiiagHOo€ UM MHpOBO33pPEHUECKOE 3HAUYEHHUE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKU JUIsI OOBSCHEHUS HPUPOJBI KOCMHYECKHUX
00BEKTOB.

Mertonbl acTpoHOMHYECKHX HccienoBaHuil. COBpEeMEHHbIE ONTHYECKHE TEJIECKOIIbI,
paanoTeNecKOmbl, BHeaTMOoc(hepHas acTpOHOMHUSI.

Bun 3Bé€3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Comnre. ConHeunast akTHBHOCTh. McTounuk sHeprun ComHIa U 3BE3]T.

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM OCJIEI0BATEILHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3] IVIABHOM  IOCJIENOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEJICTaBICHUS O MPOUCXOXKIEHUH U 3BomoK CoJHIIa U 3BE31. DTarlbl )KU3HU 3BE3]L.

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumnbl
rajakTuk. Paguoramaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax TajJaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pa3beranue ramaktuk. Teopus
Bbonbioro B3psiBa. PennkToBoe U3inydeHue.

MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.
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HaGmronenuss 3BE3mHOTO HebOa  HEBOOPYXKEHHBIM  TJAa30M C  HCIIOJIB30BAHHEM
KOMIIBIOTEPHBIX TMPWIOKEHUN U1 OIpelesIeHUs] I0JIOKEHHsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be3/11si CEBEPHOTO MOIyLIapus U IpKUeE 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKUil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlLleHKa TpaHuIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3NYECKHUX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMaTHYECKHUX
paszenax «Y4eHUYeCKUH 3KCIIEpUMEHT, 1a00paTOpHbIe paboThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOuieHne W cUCTeMaTH3alUs  CcoJAepKaHusl  pasfenoB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «IJNEKTpoauHaMuKka», «Komebanus u BOJHBI,
«OCHOBBI CHEIMAJIBHONM TEOPHUH OTHOCUTENIBHOCTHY», «KBaHTOBas Qu3ukay, «IeMEHTbHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOTHMYECKOM, COLMAIbHON U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOM KapTHHE MHUpPaA, 3HAYEHHE OIMCATENbHOM, CHUCTEeMaTU3UPYIOIIEH,
OOBSICHUTEBHOM M MPOTHOCTHYECKOW (DYHKIHI (pU3HuecKoi TeOpUH, poib GU3NIECKON TEOpUH
B (hopMUPOBaHUM MpEACTaBICHUN O (PU3NUECKON KapTUHE MHMpa, MECTO (PU3UYECKON KapTHUHBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3zyuenne kypca ¢puszuku yriayon€éHHOro ypoBHs B 11 Kilacce OCYIIECTBISIETCS C YIETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMHd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemuvie nonamusA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
ABJIEHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIIbHBIE
npuOopsbl, udposas 1adopaTopusl.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BekTopbl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOK€HHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIMM.
[Tpu3Haku no100us TPEYroIbHUKOB, ONPEEICHNE TUIOIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »nextpuyeckue sBICHHS B >KMBOH Npupoje, KoyiebaTenbHble IBUKEHUS B
JKUBOM  NpUpoAE,  DKOJIOTMUYECKWE  PUCKM  TpPU  IPOU3BOJACTBE  3BJIEKTPOIHEPIHH,
IIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, YyJIbTPa3ByKOBas JMArHOCTUKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTPOCGHHE aTOMOB M MOJIEKYJ, KPUCTAJZIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHbIN aHAIN3.

T'eozpaghua: marHuTHBIE TONIOCA 3€MIIM, 3aJIe)KW MAarHUTHBIX Py, (POTOCHEMKA 3EMHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE MTOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, JIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKIMOHHAs Teuyb, JUHUM DJEKTpoIepenad,
ANIEKTPOABHUraTeNb, pajap, paaAUONPUEMHHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpPa3ByKOBasi JUArHOCTHKA B TEXHUKE, MPOEKIMOHHBIM amnmapar, BOJIOKOHHAsl OITHKA,
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CoJTHEYHast Oarapesi, CITyTHUKOBbIC IPUEMHHUKH, SIICPHAS YHEPTETHKA U SKOJOTHYECKHE aCTICKThI
€€ pa3BUTHSL.



24

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3HUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAAMLMOHHBIM LIEHHOCTSIM  POCCHUHCKOro  OOIIECTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IPaskKAaHCKOr0 BOCIIMTAHUS:

e CchOPMHUPOBAHHOCTh TPAKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 OOIIECTBa;

® [IPUHATHE TPAJULHUOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U I€MOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

® yMEHHME B3aMMOJCICTBOBATH C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUAMU U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(OopMHPOBAHHOCTH POCCUICKOMN rpa’kJaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IIOBE/ICHUS;

e CrNocOOHOCTh OLIEHHMBAaTh CUTyallUI0 W TPUHUMAThb OCO3HAHHBIE pELIEHUS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHCIE B
JIESITENTbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYyIyIIEro.

ICTETHYECKOT0 BOCIIMTAHMSA:

® DOCTETMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYAas O3CTETUKY HAy4yHOTrO TBOPYECTBA,

npucylero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHANbHONU IESTENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb U CIHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (PU3HUKH
Ha MPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHMUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [JIJAHUPOBAaHUE M OCYLIECTBIIEHUE JIEHCTBUN B OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHUSA
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

® pacIIMpeHHe ONbITa JAEATEeIbHOCTH HKOJOTWYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOIMXCs 3HAaHUH 10 (pU3HKe.
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IHMEHHOCTU HAYYHOI'0O IIO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HU3NYECKOI HAYKU;
OCO3HAHUE IIEHHOCTHM HAyYHOM JEeATEIbHOCTH, T'OTOBHOCTH B MPOIECCE H3YYCHUS
GU3MKM  OCYIIECTBIISATh  NPOEKTHYKD U HMCCIEAOBATEIbCKYIO  JIEATEIBHOCTh
WHAUBUAYAJILHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
bazoBble Jjornueckue JeicTBUSA:

CaMOCTOSITeNIbHO (OPMYIMPOBATh U aKTyaJIU3UpPOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNENATh UEIHU ACSITEIbHOCTH, 331aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYMS] B paccMaTpuBaeMbIX (DHU3HUECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IUIAaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepuaibHbIX U HEMaTEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJbTATOB LIEISM,
OLICHUBATh PUCKHU IMOCIEICTBUI JAESITEIBHOCTH;

KOOPJMHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble nccienoBarebCcKue AeiCTBHUA.

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHU U METOAaMH (DU3HUECKON
HAYKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKON W TPOEKTHOM JEeATEIbHOCTH B
ob0nactTu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY
METO/IOB peLIeHUs 3aJad (U3NYECKOrO COJEepKaHUs, HPUMEHEHHIO pPa3JInYHbIX
METO/I0B MIO3HAHNUS;

BJIAJIETh BUJAMHU JIEATEIBHOCTHU I10 MOJyYEHUIO HOBOTO 3HAHMsI, €T0 MHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IUYHBIX YIEOHBIX CUTYaIUsIX, B TOM YHCIE MPH
CO3JITaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH TTPUUMHHO-CJIEICTBEHHBIC CBSI3U M aKTyallU3UpOBAaTh 3aJady, BBIJIBUTaTh
TUMOTe3y €€ pelleHus, HaxXxoIuTb AapryMeHThl JUId JI0Ka3aTelIbCTBa CBOMX
YTBEPXKACHU, 3a]1aBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

aHAJTM3UPOBaTh IOJyYEHHbIE B XOJ€ pEIICHUS 3alaud pPe3ylbTaTbl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3a7]a4 B 00pa30BaTEIbHOMN NeATEIHLHOCTH, B
TOM YHCJIE IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTH 3HaHUS MO0 (Pr3HKEe B MPAKTUUECKYIO 001aCTh KUZHEAESATENbHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE UJIEU, MIPEJIaraTh OPUTHHANBHBIE MTOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

PatGora ¢ undopmaumeii:
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BJIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMamuu (HU3HYECKOTO COICpKAHUS U3
HUCTOYHUKOB PA3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBISITh TOWCK, AaHAIU3,
CUCTEMATH3AllMI0 M HWHTEPIpPETalio HH(DOPMALMKM pa3jIMYHbIX BHIOB H (GopM
MPEICTaBICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUHM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AIMOHHBIX 3a1ad C
coOmrofeHreM TpeOOBaHWUN APrOHOMUKHM, TEXHHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepekeHusl, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYSCKOTO COJCP)KAHUS B pa3IMUHBIX (opmarax ¢ y4éToMm
Ha3Ha4YeHUs] WH(POPMAIMU U IEJEBOW ayJUTOPUH, BHIOMpas ONTHMAIBHYIO (OpMy
MIPEJICTABICHHS U BU3YyaTH3aI[1H.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYILECTBIIATh OOILIEHHE HA YpOKax (PU3MKH U BO BHEYPOUHOH /1€ TEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBI;
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUS C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMaHIHOW ¥ MHIAMBHIyaTbHON paObOTHI;
BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUM C yU€TOM OOILIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4iIeHa KOJUIEKTHBA,

IIPUHUMATH LIEJIM COBMECTHOM [JEATEIBHOCTH, OPraHU30BBIBaTh U KOOPAMHUPOBATH
JNeHCTBUS MO €€ JOCTM)KEHUIO: COCTAaBJIATH IUIAH JEUCTBUM, PACIpEnessaTh POJIU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLICHMBATh KA4eCTBO CBOETO BKJIAJa W KaXKJAOTO YYaCTHHKA KOMaHAbI B OOIIMiA
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE ITPOEKTHI, OLEHUBATh UJEU C NO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IOBEACHHME B PA3IUYHBIX CHUTYyalMsX,
HPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATENIBHYIO JIEATEIbHOCTh B 00JaCTH (DPU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHMS PaCYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIaH
BBITMIOJTHEHUSI MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 32
pelIeHuE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 001acTH (HU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JaBaTb OICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPCKTUBEI B JCATCIBHOCTh, OICHUBATDH
COOTBETCTBUEC PEIYJIbTATOB LECIIAM;
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BJIAJCTh HABBIKAMM IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, X PE3YyIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JIUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPaMMbI MO (DU3HMKE IS
YPOBHS CpeHero obiiero o0pa3zoBaHus y 00y4yaroIUXcs COBEPUICHCTBYETCS IMOLMOHABHBIH
WHTEIJJIEKT, MPEANOIaralonui ChoOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BUJETh HAINPABJICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cepsl,
OBITH YBEpEHHBIM B ce0€;

CaMOpEeTyJIMpOBaHMsl,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yYMEHHE  IPHHUMATh
OTBETCTBEHHOCTh 32 CBOE  TIOBEJCHHE, CIHOCOOHOCTh  QJalNTHPOBAThCA K
OMOIMOHATBHBIM U3MEHEHHUSM U TPOSBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;,
BHYTPEHHEH MOTHBALMM, BKIIIOYAIONICH CTPEMJICHHE K JOCTHIKCHHUIO LEIU U YCIEXY,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOS U3 CBOMX BO3MOXKHOCTEH;
SMIIATHH, BKIIOYAIOIIEH COCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YYUTHIBATh €r0 TIPH OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKMBAHHUIO;

COIMAJIbHBIX HAaBBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C
JPYTHMU JIIOABMU, 3a00THTHCS, IPOSIBIISITH MHTEPEC U pa3peniath KOH(IUKTHL

INMPEIMETHBIE PE3YJIBTATHBI

K konny oOyuenust B 10 knacce npeIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh y O0OYUaIOIIUXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOrMYecKOH,
COLMAILHOM M 3THYEeCKOU cepax AesTeTbHOCTH YelIOBeKa, pOjib U MECTO (pU3MKHU B
COBPEMEHHOM HAay4YHOU KapTHHE MHPA, 3HAYCHUE ONUCATEIbHOM,
CHCTEMaTU3UPYIOLIEeH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoit
TEOPUU — MEXAHUKU, MOJIEKYJISIPHOM (PU3UKM U TEPMOJMHAMHKH, POJIb (PU3UUECKOU
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

pa3nuyarh YCIOBUS IMPUMEHMMOCTH Mojeled (QU3MYecKux Tea M IPOLECCOB
(siBIEHUI): MHEpLMATIbHAS CUCTEMa OTCUETa, a0COJIFOTHO TBEP/AOE TENO, MaTepHUaIbHas
TOYKa, PaBHOYCKOPEHHOE JIBWXKEHHME, CBOOOJHOE TNajeHue, abCONMIOTHO ympyras
nedopmarusi, abCOTIOTHO YIPyroe U abCONIOTHO HEYIPYroe CTOIKHOBEHMS, MOJIEIH
rasa, >KUJIKOCTH M TBEPAOTro (KPUCTAJUIMYECKOTO) Tena, MACalbHbIM ra3, TOYSUHBIH
3apsJl, OTHOPOJHOE JIEKTPUUYECKOE TTO0JIE;

pa3nuyath YCIOBUS (TpaHHIbI, O00JAaCTH) HPUMEHHUMOCTH (DU3UYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
WCITOJIb30BAaHUsl YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH MEXAHWYECKHE TPOLECChl M SBJICHMS, HCIIONIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKHU (OTHOCHTEIBbHOCTh MEXaHMYECKOIro
JBIDKEHUS, (OpMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBMKEHUs, MpeoOpa3oBaHuUs
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lNanmnes nmusg CKOPOCTM M IIepeMelleHus, 3akoHbl  HbplooToHa, HpuHUUI
OTHOCHUTENIbHOCTU ['anuiies, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHbl COXpPaHEHUs
UMITYJIbCa M MEXaHWYECKOH DSHEpruM, CBsA3b padOThI CHJIBI C HW3MEHEHHEM
MEXaHUYECKOM DSHEpPruM, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMPH ITOM
UCIIOJIB30BaTh ~ MAaT€MAaTHYECKOE  BBIPA)KCHHME  3aKOHOB,  YKa3blBaTb  YCIOBUS
MPUMEHUMOCTH (DPU3HUECKUX 3aKOHOB: Ipeodpa3zoBanuil ["anuies, BTOporo u TpeThero
3aKOHOB HbIOTOHA, 3aKOHOB COXPAaHEHMS MMIIYJIbCa U MEXaHUYECKON DHEPIUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

aHATM3UPOBATh U OOBACHATH TEIUIOBBIC NMPOLIECCHl U SBJICHUS, UCIOIB3YsI OCHOBHBIC
nonoxenns MKT u 3aKOHBI MOJIEKYISIDHOH (H3UKH M TEPMOJUHAMUKH (CBSI3b
JIABJICHUS UJI€aJIbHOTO ra3a co CpeIHEeN KNHETUYECKOW SHEPTUeH TEIJI0BOro ABUKEHUS
U KOHLEHTpaUMed €ro MOJIEKYJ, CBf3b TEMIIEPAaTypbl BEIIECTBA CO CpeaHEen
KMHETUYECKOM JHEeprued TEeIJIOBOTO JBHUKEHUS €ro 4YacTHll, CBA3b JaBJIECHUS
WUJEAIBHOIO Ta3a C KOHLEHTpauued MOJIEKYJ M €ro TEeMIEPAaTypoW, ypaBHEHUE
MenneneeBa—Knaneiipona, mnepBbli 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHHUS
SHEPruM B TEIUIOBBIX Ipolleccax), IpU OSTOM HCIOJIb30BATh MaTEeMaTHYECKOE
BBIPA)KEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSl NPUMEHMMOCTH ypaBHEHUs MeHnpeneeBa—
Knaneiipona;

AQHAIM3UPOBATh M OOBACHATH JJIGKTPUYECKUE SIBICHHUSA, HCIOJIb3ysl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsijia,
3akoH  Kynona, DNOTEHIMaNbHOCTh  AJIEKTPOCTATUYECKOIO  IOJIA,  IPHUHIIMI
CYNEPIIO3UINHN SJIEKTPUUECKHUX IOJIEH, MPU 3TOM YyKa3blBas YCIOBUS MPUMEHHUMOCTHU
3akoHa KynoHa, a TakXe NpakTUYECKH Ba)KHbIE€ COOTHOIIEHMs: 3akoHbl Oma Juis
y4acTKa LEeNu U JAJI1 3aMKHYTOH 3JIEKTPUUECKOU LienH, 3akoH Jxoyna—JIenua, npasuia
Kupxroda, 3axonsr @apagest 1u1st JCKTPOIH3a);

OMKCHIBATh (PU3MUECKUE MPOLIECCHl U SBJICHUSI, UCIONb3YysS BEJIUYUHBL: IEepEMEIlCHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBbI TE€J, CHJIa, MOMEHT CHJIbI, 1aBJIICHHE,
NOTEHLIMAJbHAsl SHEPrusi, KUHETHYecKas HHEeprusi, MeXaHWudeckas SHeprus, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSKECTH, CHUJla YNPYTOCTH, CHIIA
TPEHUsI, MOIITHOCTbh, DHEPTUSI B3aUMOCHCTBHUS Tela ¢ 3eMyIEi BOIM3M €€ MOBEPXHOCTH,
SHeprus ympyrod naedpopmanuu TPYXKHHBI, KOTUYECTBO TEIJIOTHI, aOCOIIOTHAs
Temmneparypa Teina, paboTra B TEPMOJMHAMUKE, BHYTPEHHSS SHEPrus HJI€aIbHOIO
OJIHOATOMHOTO Ta3a, paboTa HJEaNbHOTO ra3a, OTHOCHTENIbHAs BIIAXKHOCTh BO3yXa,
KII[l waeanbHOro TEIUIOBOIO JIBUTATENS; JJIEKTPUYECKOE TMOJIe, HANPSKEHHOCTh
AIEKTPUYECKOTO TOJI, HANPSKEHHOCTh MOJIA TOYEUHOTO 3apsjia WU 3apsyKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JIEKTPOCTATUYECKOrO MOJIsA, PAa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABMKYIAS CHUJIA, CUJIa TOKA, HAMpPsSKEHUE, MOIIHOCTh TOKa,
ANEKTPUYECKass EMKOCTh IIJIOCKOTO KOHIEHCATOpa, CONPOTHBICHUE YYacTKa LENH C
MOCJIEIOBATEIbHBIM M MapajulelIbHbIM  COEAMHEHUEM  PE3UCTOPOB,  HHEPrusd
3JIEKTPUYECKOTO OIS KOHJIEHCATOPA;

OOBSICHATh OCOOEHHOCTH TPOTEKaHWs (PU3MYECKUX  SBJICHUH: MEXaHMYECKOe
JBUKECHHUE, TEIIOBOEC JBIDKEHHME 4YacTWUI] BEIIECTBA, TEILNIOBOE PAaBHOBECHUE,
OpoyHOBCKOE JBKeHue, nuddys3us, ucmapeHue, KUTIeHne U KOHSHCAIUs, IJIaBJIeHNe
W KpUCTA/UIM3alUsl, HAMNPAaBICHHOCTh  TEIUIONEpeAauu, JJIEKTpU3auus  Ted,
SKBUITOTEHIIUAIBHOCTH IIOBEPXHOCTH 3apsKEHHOTO IMPOBOJIHUKA;

MPOBOANTH MCCIICOBAHME 3aBUCHUMOCTH OIHOW (DPM3UYECKOW BETUYHMHBI OT JIPYToW C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yiabTaThl MOJTYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BUJE
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rpaduKoB C Y4€TOM aOCONIOTHBIX MOTPEUIHOCTEH W3MEPEHHH, JeNaTh BBIBOABI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

IPOBOJIUTH KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYMH, TPH 3TOM BBIOMPATH
ONTUMAIILHBIA METOJ M3MEpPEHHs, OIICHWBAaTh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOAMTH  OIBITHI [0 IPOBEPKE IMPEAJOKEHHOM THUIIOTE3bl: IUJIAHUPOBATH
OKCHEPUMEHT,  COOMpaTh  SKCIEPHUMEHTAJIBHYIO  YCTaHOBKY,  aHAJIM3UPOBATH
MIOJIyYEHHBIE PE3YIbTAThl U J€1aTh BBIBOJI O CTATYCE IPEI0KEHHOU TUITOTE3bI;
coOuoiaTh mpaBmiia 0€30IacHOTO TpyAa MPH MPOBEACHUM HCCIEAOBAHHMNA B paMKax
y4e0HOr0 3KCIIEpUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEN0BATENIbCKON U MPOEKTHOU
NESTEIbBHOCTH C HCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1aOOPATOPHOIO
000pyI0BaHNS;

pemiate pacy€THbIE 3alaydl C SIBHO 3aJlaHHOM M HEABHO 3aJaHHON (u3mueckoi
MOJICNIbIO: HAa OCHOBAaHMHM aHaJIW3a YCJIOBUS OOOCHOBBIBATH BHIOOp (pusmueckon
MOJIeJIM, OTBeYarIeld TpeOOoBaHUSAM 3aJaud, HIPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTM U MOCTyJaThl (U3UYECKUX TEOPUH TMpPH  HCIOJIb30BAHUU
MaTeMaTUYeCKNX METOJI0OB pElIeHUs 3aJad, MPOBOAMTH pPAacu€Tbl Ha OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJIW3UPOBATh pE3yNbTaThl U KOPPEKTUPOBATh METObI
pELIeHUs C YYETOM MOJYyUYEHHBIX pPe3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a]aul, TpeOyIoLe IPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/ieoB
Kypca (QH3MKH, a TaKkKe HMHTErpallid 3HAHUM W3 APYrHX NPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PaCCYXJACHHIl C ONOpod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS ISl OOBSCHEHUSI OCHOBHBIX MPUHIUIIOB Pa0OTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH PUMEPHI BKJIA/1a POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOLIEr0 MHpAa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIN3UPOBAaTh U  OLIEHUBATh IOCJIEJICTBUS OBITOBOM M  IPOU3BOACTBEHHOM
JESITEIbHOCTH 4YE€JOBEKa, CBSI3aHHOW ¢ (U3MUECKMMM MpOIeccaMu, C MO3UIMM
IKOJIOTHUECKOHN 0€30MacHOCTH, IIpeICTaBICHUN 0 palroHaIbHOM
IPUPOJIONONIB30BAaHUH, a TAaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTUH JUIs JalbHEHIIIero pa3BUTHsI YeI0OBEUECKOro 00IIeCTBa;

MPUMEHSATH Pa3JInYHbIE CIIOCOOBI paboThl ¢ MH(pOpMAITHEH (HU3UIECKOTO COACPIKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  3ITOM
UCIOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTMM  JUId  IIOUCKa,
nepepaboTKU M TpeAbsBIEHUS Y4eOHOM W Hay4YHO-NOMYJSIpHON HH(OpManuu,
CTPYKTYpUPOBAaHHUS W HMHTEpPHpeTalud WHQPOpPMAIMH, TMOIYUYEHHOW W3 pa3IMuHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydyaeMyto HH(OPMALIMIO U OILIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHAIU3a
UCTOYHUKA NHGOpMAIY;

IPOSBIATh OPraHM3ALMOHHBIE M IIO3HABATEJIBHBIE YMEHMSI CaMOCTOATEIBHOTO
nproOpeTeHus] HOBBIX 3HAaHUM B TpOILECCe BBHIMOJIHEHUS IPOEKTHBIX U Y4eOHO-
HCCIIeI0BATEbCKUX padoT;

paboTaTh B IpyIIe C UCHOJIHEHHWEM pPa3IMYHbIX COLUAIBHBIX POJeH, MIaHHPOBATH
paboTy TpYMIbI, palMOHAIBHO pacHpeleNsiTh AesTeNbHOCTh B HECTaHJAPTHBIX
CUTYallUsIX, aJlcKBaTHO OLIEHMBATh BKJIAJ Ka)KIOTO U3 YYACTHUKOB I'PYIIIBI B PELIEHUE
paccMaTpuBaeMoi TPOOJIEMBI,
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NPOSIBIISATE  MOTHBALMI0O K  Oynymed 1podecCHOHATbHOW — JEATEIBHOCTH IO
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

IOHUMAaTh poOJb (UMK B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLHUAIBHOW U
ITHUYECKON cdepax IesTeIbHOCTH YelIOBEKa, POjb U MECTO (PM3UKU B COBPEMEHHOMH
Hay4YyHOW KapTUHE MUpa, POJib aCTPOHOMUHU B NPAKTUYECKOU 1€ATEIBHOCTH YEJIOBEKA U
JalbHEeHIIeM  Hay4YHO-TEXHHYECKOM  Pa3BUTHUH,  3HAUYE€HUE  OIMUCATENIbHOM,
CHCTEMAaTH3UPYIOLIEH, OOBSICHUTEIBHOM M MPOrHOCTUYECKON (PYHKIMH (uzndeckoit
TEOPUM — DJIEKTPOAMHAMHUKH, CHEIUAIbHONH TEOPUH OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢u3uku, ponb Gu3MUECKol Teopuu B (POPMHUPOBAHUH MPEACTABICHUN O (PU3UUECKOM
KapTUHE MHUpPA, MECTO (hU3MYECKONM KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOJIE;

pasinyarth yCJIOBHUS MNPUMEHHUMOCTH Mojened (U3NYEeCKUX Tel M IPOLECCOB
(sABNIEHMI): ONHOPOJHOE IEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHHYECKHE KOJICOaHMs, MAaTEMaTHYECKUN MasTHUK, HACaIbHBIA MPYXUHHBINA
MasiTHUK, TapMOHMUYECKHE BOJIHBI, HACAIbHbIN KOJIeOAaTeNbHbIM KOHTYp, TOHKAs JINH3A,
MoJieJIei aToMa, aTOMHOT'O Si/jpa ¥ KBAaHTOBOM MOJIETIN CBETA;

pasinyath YCJIOBUS (IpaHMIbI, O00JAacTH) HPUMEHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYECHHOCTH
UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE IPOLIECCHI U SIBJICHMS, MCHOJb3Ys
OCHOBHBIE TIOJOXEHUSI M 3aKOHbl JJIEKTPOAMHAMUKM M CIIELUAJIbHONW TEOpUU
OTHOCHUTEJIBHOCTU (3aKOH COXPaHEHHUs JIEKTPHUUECKOro 3apsia, cuia Amiepa, cuiia
JlopeHiia, 3akOoH JJEKTPOMArHUTHOM WHAYKIWH, mpaBwio Jlenna, cBsi3p OJC
CaMOMHIYKIUU B DJIEMEHTE JJIEKTPUUECKON LENH CO CKOPOCTHIO M3MEHEHMS CHIIBI
TOKa, MOCTYJaThl CHIEIHabHON TEOpUN OTHOCUTENBHOCTH DWHILTEHA);
aHAJTM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCHOb3Ys IMOJ0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe OiHIITeHHa a1 hoTor(dexTa, mepBblid U BTOPOH
nmocTynaTel bopa, MpUHIMI COOTHOIICHUS HeompeaenéHHocTen [ eiizenOepra, 3aKOHBI
COXPaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEN M YHEPIUU B AJEPHBIX PEaKLUAX, 3aKOH
PaIuOaKTUBHOTO pacraja);

OMHUCBIBATh (PU3MUYECKHUE MPOLECCH! U SBJICHHS, UCIIOIb3Ys BEIMUUHBL: HANPSHKEHHOCTh
IIEKTPUYECKOTO  TOJIS, IMOTEHIMAN  JJIEKTPOCTATHUECKOTO  IOJIsSI,  Pa3HOCTh
MOTEHILIMAJIOB, 3JIEKTPOJBIKYIIAS CHUJIAa, WHIAYKIUS MarHUTHOIO TIOJSi, MarHUTHBIN
NOTOK, cuia Awmrmepa, HWHAYKTUBHOCTb, 3JIEKTPOJBIKYILAS CHJIa CaMOMHJIYKIIUH,
HHEpPrusi MarHUTHOTO MOJIsi MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN UMIYJbC, NOJHAS
SHEPTIHUsl, SHEPIHsl TIOKOSI CBOOOIHON YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apA] sApa, SHEPTUs CBA3H s/Ipa;

OOBSICHATh OCOOEHHOCTH TPOTEKaHHUs (PU3MUYECKUX SBJICHUH: D3JIEKTPOMarHUTHAs
UHIYKIMS, CAMOMHIYKIIHS, pe30HaHC, MHTep(epeHnrs BOIH, AU(paKkius, AMCIepCcHs,
MOJTHOE BHYTPEHHEE oTpaxkeHue, ¢otodnekrpuueckuit 3gdekt (pororddexr), anbda-
u Oera-pacmanpl  sAep, TaMMa-u3lIydyeHHe  siaep, (U3MYECKHe  MPHHLMUIIBI
CHEKTPaJIbHOTO aHaJu3a U paboThI J1a3epa;

ONpEAEIATh HAIPABJIECHUE MHIYKIUU MAarHUTHOTO IOJIA IPOBOJHHMKA C TOKOM, CHUJIBI
Awmriepa u cuinbl JlopeHna;
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CTPOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30W, U
PacCUMTHIBATh €T0 XaPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATAIOIIME ACTPOHOMHYECKHE TMOHATHS, TEOPUU M 3aKOHBI JJIS
aHajau3a W OO0BsICHEHUsS (UBUYECKUX IMPOIECCOB, MPOUCXOIANIMX B 3BE3NAX, B
3BE3HBIX CHCTEMax, B MEXKTaJaKTUYECKOW Cpele; MBIKEHUS HEOECHBIX Tell,
IBOJIFOLIMY 3BE3 U BeceneHHOM;

MPOBOJNTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHH C HUCIOJIh30BAHUEM
IPSIMBIX U3MEPEHHUIA, TIPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yIbTAThI
MOJIYYCHHOW 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHAEC TIpaduKOB C y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpEeHuM, JiejaTh BBIBOJBI IO  pe3yjbTaTaM
HCCIICA0BaHUS,

MPOBOANTH KOCBEHHBIC HM3MEpPEHUs (PUINYCCKUX BEIMYWH, MPH ITOM BBIOMPATH
ONTUMAIBHBIA METOJ HM3MEpPEHHUs, OIICHHBAaTh aOCOJIOTHBIE W OTHOCHUTEJIbHBIC
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHUI;

MPOBOAUTHL  ONBITBI IO IPOBEPKE MPEIJTOKEHHOW THIOTE3bl:  IJIAHUPOBATh
SKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBHYI0  YCTaHOBKY,  aHaJIM3UpOBATH
MOJYYECHHBIEC PE3YJIbTAThI U ICJIATh BBIBOJ] O CTaTyCe MPEMJIOKEHHON TMIOTE3bI;
ONUCHIBATh METO/IbI IIOJYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30MacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W MPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONCTB M J1a0OPATOPHOTO
000pyI0BaHus;

pemiath pacy€THBIC 3aJaYd C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (PU3NYCCKOM
MOJIeJIbIO: HAa OCHOBAaHMM AaHalM3a YCJIOBHS BbIOMpaTh (PU3MUECKHE MOJEIH,
OTBEUalole TPEOOBAHUAM 3a/1a4H, IPUMEHATH (GOPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTyJaThl (U3UYECKUX TEOPUN IPU HCIOIB30BAHUM MATEMAaTHYECKUX METOJIOB
pelmieHuss 3ajad, MPOBOAMTH pPAcuy€Tbl Ha OCHOBAHMM HUMEIOIIUXCS JIaHHBIX,
aHAJIM3UPOBATh PE3yAbTAaTbl W KOPPEKTUPOBATh METOJbI PEHICHHS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOIe TPUMEHEHUS 3HaHUM U3 Pa3HBIX pa3/iesioB
Kypca GU3MKH, a Tak)Ke€ WHTErpalli 3HAHWW W3 JPYTUX TPEIMETOB €CTeCTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO ILIEMOYKY PACCYXKICHHM C ONMOpod Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHUS;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JIJIs1 O0BICHEHUS! OCHOBHBIX MPUHIIUTIOB PAOOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOAUTH MPUMEPHI BKJIAJ[a POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO0 MHpa, B pPAa3BUTHE TEXHHUKU U
TEXHOJIOTHIA;

AHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMMH TMPOILecCaMH, C TIO3HIIMHA
9KOJOTHYECKOMN 0e30ITacHOCTH, MPECTAaBICHU I 0 palroOHATIBHOM
MPUPOJONOIB30BAHUM, @ TAKXKE€ Pa3yMHOM HCIIONb30BAHUU JOCTHXKEHUM HAyKH WU
TEXHOJIOTHH JIJIs1 JATBbHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;

MPUMEHSTh Pa3UYHbBIE CTIOCOOBI paboThI ¢ MHGOpMaIueil GU3MIECKOTO COEPKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TPU  ITOM
WCIIOJIH30BaTh  COBPEMEHHBIE  WH(POPMAIIMOHHBIE  TEXHOJOTHU I TIOWCKa,
nepepaboTKu W TpeAbsBIeHUS Y4eOHOM U HAyYHO-TIOMYJSIpHON wuHOpMammm,
CTPYKTYPUPOBAHHUSI W HMHTEpIpeTalnuu WH(OpMaIuy, TOJYYeHHOW U3 Pa3IuIHBIX
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HCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATD MOIy4aeMy0 HH(PpOPMAIUIO U OIICHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M Ha OCHOBE aHAJIM3a
UCTOYHUKA HHPOPMALIUHY;

NPOSIBIIAITh  OPraHU3AllMOHHBIE W TIO3HABATENIFHBIC YMEHHS CaMOCTOSTEIBHOTO
NpuOOpEeTeHNs] HOBBIX 3HAHWH B TIPOLIECCE BBHINMOJIHEHUS IPOCKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTte B TpyINe C WCIOJHEHHEM pPa3MYHBIX COIMAIBHBIX POJICH, IUIaHWPOBAaTh
paboTy Tpymnmbl, pAHOHATIBHO pACIpENeNATh JAEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYallUsX, aJIeKBATHO OLIEHUBATh BKJIAJ KAXJOTO U3 YYACTHUKOB T'PYIIIIHI B PEIICHUE
paccMaTpuBaeMoi mpoOIeMbl;

OpOSIBJIATE MOTHBAaMI0O K Oyaymedl mnpodecCHOHAIBbHOW — AEATENbHOCTH  T10
CHEIHUABHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.



Ne
n/n

Pa3

1.1

TEMATHYECKOE IINTAHUPOBAHHUE
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10 KITIACC
KounyecTBO 4acoB
HanmenoBanmue pa3jiesioB u K
HTPOJIbHBI
TeM MPOrpamMmmbl Bcero OHTpoIt ¢
padoThI

nea 1. HAYUHBIA METO/I IO3HAHUS ITPUPOIbI

Hayunb1ii MeTO 1TO3HaHUSA
MIPUPOBI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

JlesiTeIbHOCTD YUUTeJIsl €
yueToM padoueid
NPOrpaMMbl BOCIIHTAHUS

[ToGyxnenne oOyJaromUXcs

co0II01aTh Ha ypoKe
OOLIENPUHSATHIE HOPMBI
HIOBE/ICHUS, npaBHiIa
oOLIeHUsT  CO  CTapUIMMHU
(megaroru4ecKkuMu
paboTHUKaMH) u
CBEPCTHUKAMH

(oOyuarormmmucst), MPUHIUIIBI
yueOHOM  JUCHMIUTUHBI U
caMOOpTaHu3aINH;
MPUBJICYCHIE BHUMAHUS
o0ydJaronmxcs K
[IEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha YpOKax
SIBIIGHUH, OpTaHU3aIlUS UX
paboTHI C MOJTyd4aeMoi Ha
YPOKE COLUAIIBHO 3HAYNMOU
nHpopmanuen —
WHUIIUUPOBAHUE €€
00CYX/IeHUs1, BRICKA3bIBAHHS
00y4JarOIIUMUCS CBOETO
MHEHHS 110 €€ MOBO/TY,
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Hroro no pazneny

Paznea 2. MEXAHUKA

2.1
2.2

Kunemaruka
JlnHamMuka

10
10

2.3

Craruka TBEPIOTro Tea

2.4

3aKOHBI COXpaHEHUs B
MEXaHHUKe

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

BBIPaOOTKH CBOETO K HEel
OTHOILICHUS.

[ToGyxnenne oOydaromuUxcs
COOJTIOIaTh Ha ypOKe
OOLIENPUHSATHIE HOPMBI
MIOBEJICHHUS, npaBuiIa
oOLIeHUsT  CO  CTapUIMMHU
(mearorn4ecKuMu
paboTHUKaMN) u
CBEPCTHUKAMH
(oOyyarormumucst), MPUHITUTIBI
y4eOHOM  JUCHUIUIMHBI U
caMOOpraHu3aIuy;
NpUBJICUYCHNEC BHUMAHHS
00yJaromuxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpoKax
SIBIICHHIA, OpTaHU3aIHs UX
paboThI ¢ IOTy4aeMoii Ha
YPOKE COIMAIBHO 3HAYNMOU
uHpopmanuen —
WHUIIMAPOBaHUE e
00CyX/1eHUs1, BBICKA3bIBAaHUS
00yJaronMMHUCS CBOETO
MHEHHS T10 €€ MOBOLY,
BBIPAOOTKH CBOETO K HEH
OTHOILICHHS.

Hroro no pasaeny
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Paznea 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJUNHAMUKA

OCHOBBEI [ToOyxneHne oOy4aromuxcs

3.1 MOJICKYJIIPHOKMHETHYECKOM 15 1 bubmnorexa [IOK coOmroaaTh Ha ypoKe
' https://m.edsoo0.ru/7f41bf72
TEOPHUH OONICTIPUHSATHIC HOPMBI

Tepmonunamuka. TernoBbie 20 1 Bu6imoreka LIOK MOBEJCHUS, MpaBUIIa

3.2 MalHHBI https://m.edsoo.ru/7f41bf72 OOLIEHUA €O  CTapUIUMH

(memarornuecKuMu
pabOTHHUKAMU) u
CBEPCTHHKAMH
(oOyyaromumMucst), MPUHIUIIBI
y4eOHOM  JUCIUIUIMHBI U
caMOOpraHu3aIH;
MIPUBJICYCHIC BHUMAHHUS
00yJaromuxcs K
[IEHHOCTHOMY aCTeKTy

bubmuoreka [JOK M3y4aeMbIX Ha ypOKax
https://m.edsoo.ru/7f41bf72 = ABJICHHAU, OpraHU3allUg X
paboTHI ¢ MOTyYyaeMoi Ha

YPOKE COLUAIBHO 3HAYNMOU
uHpopmanuen —
WHUITUUPOBAHUE €€
00CyXIeHUS, BEICKA3bIBAHUS
00y4JaOIIUMHUCS CBOETO
MHEHHUS TI0 €€ TIOBO/Y,
BBIPA0OTKH CBOETO K Hel
OTHOIIICHHSI.

ArperatHbie COCTOSIHUSI
3.3 BemectBa. Ma3oBrle 14 1
TIEPEXO0JIbI

Hroro mo pazueny 49

Paspnen 4. JIEKTPOANHAMUKA

1 bu6mmoreka [IOK [ToOyxnenne o0Oy4aromuUXCs

4.1 DTIEKTpHECKoe oz 24 https://m.edso00.ru/7f41bf72 = co6monaTe Ha ypoKe

4.2 [ToCTOSIHHBIN 27EKTPUUECKUI 24 1 bubmuoreka [IOK OOIIENPHUHSATBIE HOPMBI
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TOK https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
4.3 Toxu B pasmuinpIx cpenax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 54

Paznen 5. PU3HUYECKHAN MPAKTUKYM

5.1

Ou3nyecKkuil NPakTUKYM 16

16

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72

HOBEJICHUS, npaBmiIa
o0mieHnuss co  CTapUIMMHU
(memarorun4ecKuMu
pabOTHHUKAMHN) u
CBEPCTHUKAMHU

(oOyuaromumucst), IPUHIUIIBI
y4yeOHOIl  AMCUUIUIMHBI U
CaMOOpTaHU3aINH;
IpUBJICUEHNE BHUMAHMS
0o0yyJaroumxcs K
LIEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3alus ux
paboThI ¢ moayyaeMon Ha
YPOKE COLMAIIBHO 3HAYNMOU
uH(popmanuen —
MHUIMAPOBAaHUE €
00CYX/IeHUs1, BRICKA3bIBAHHS
00y4aroIKUMHUCs CBOETO
MHEHHS 110 €€ TIOBOLY,
BBIpAOOTKH CBOETO K HEl
OTHOIIICHHS.

[ToGyxnenne obOydaromuxcs

coOmroaTh Ha ypoke
OOIIeTTPUHATHIE HOPMBI
MIOBEJICHHUS, paBuia
oOIIeHnusT cO  CTapUIMMHU
(memarornuecKuMu

pabOTHUKAaMHN) u
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Hroro mo pazueny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB 170
I10 ITPOITPAMME

16

CBEPCTHUKAMHU
(oOy4arouMucs ), TPUHIUIIBI
y4eOHOH  AMCUUMIUIMHBI U
caMOOpraHu3aIH;
IPUBJICUEHNE BHUMAHMS
00yJaronmxcs K
LIEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YPOKax
SBJICHUH, OpraHu3alus ux
paboThI ¢ noayyaeMoin Ha
YpOKE COLMaIbHO 3HAUUMON
uH(popmanuen —
MHUIMIPOBAHUE e
00CYX/IeHUs1, BBRICKA3bIBAHHS
00y4aroIMUMHUCs CBOETO
MHEHHS 110 €€ TOBOLY,
BBIpAOOTKH CBOETO K HEl
OTHOIIICHHS.
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n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMMbl

KoanuyecTBO 4acos

Bcero

Paznea 1. JIEKTPOJAMHAMUKA

11

1.2

MaruuTtHoe 1oJje

DneKTpoMarHuTHas
WHIYKIUS

14

13

KoHnTpoabHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

JleiTeIbHOCTD YYHUTeJIsl €
y4yeToM padoueit
NPOrpaMMbl BOCIIUTAHUSA

[ToOyxnenne  oOydvaromuxcs
coOJIrO1aTh Ha ypOKe
oOLIeNpUHATHIE HOPMBI
MOBEJICHHsI, TIPaBUja OOIICHUS
co CTapIIMMHU
(TIearorn4ecKuMu
pabOTHHKAMH) ¥ CBEPCTHUKAMH
(oOyyarommucs), TPUHIIMIIBI
yaeOHOMU JUCITUATITUHBI u
CaMOOpTraHU3alNH;
MPUBJICYCHUEC BHUMAHUS
o0yyaromuxcs K HEHHOCTHOMY
aCIIeKTy M3Y4aeMbIX Ha yPOKax
SIBJICHUH, OpraHu3aIHsl UX
paboThI C moTy4aeMoil Ha
YPOKE COIMAIIBHO 3HAYUMOM
uHpopmanuen —
WHUIIMAPOBAHUE €€
00CYX/1eHUS, BHICKa3bIBAHUS
00yJaronMucs CBOETO
MHEHHS T10 €€ TIOBO.Y,
BBIPaOOTKH CBOETO K HEH
OTHOIIICHHSI.

Uroro no pazneny

27
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Pa3nea 2. KOJIEBAHUSA U1 BOJIHBI

bu6nmoreka [IOK
2.1 Mexameckue Konebanmus 10 https://m.edsoo.ru/7f41bf72
29 DNeKTpOMarHuTHHIC 15 bubnmnoreka HOK
' KoJIeOaHus https://m.edsoo.ru/7f41bf72
23 MexaHu4ecKue 1 10 1 bubnnoreka IIOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
24 Onruia 25 1 https://m.edsoo.ru/7f41bf72
Hroro o pazneny 60

[ToGyxnenune o0ydJaronmxcs

co0IIr01aTh Ha ypoKe
OO0IIEPUHATHIC HOPMBI
MOBE/ICHUS, MpPaBWiia OOLICHUS
co CTapIIMMU
(meparornuecKuMu

pabOTHHKAaMU) M CBEPCTHUKAMH
(oOydarommmucs), TPUHIUTIBI
y4eOHOM  JMCUUIUIMHBI |
CaMOOpTaHU3aIHH;
MPHUBJICYCHUEC BHUMAHUS
o0y4arouuxcs K IeHHOCTHOMY
acIeKTy U3y4aeMbIX Ha ypoKax
SIBIICHH, OPTaHU3AIHS UX
paboThI ¢ moTy4aeMoi Ha
YPOKE COLMAIIBHO 3HAYUMOM
uHpopmanuen —
WHUIIMAPOBAHUE €
00CYX/1eHUs, BbICKa3bIBAHUS
00yJaronumMucs CBOETOo
MHEHHS T10 €€ TIOBOY,
BBIPAOOTKHU CBOETO K Hel
OTHOIIICHHSI.

Paznea 3. OCHOBBI CIIEIIMAJIBHOM T

3.1 OcHoBrl CTO 5

EOPUU OTHOCHUTEJBHOCTHU

Bbubnuorexa LIOK
https://m.edsoo.ru/7f41bf72

[ToGyxnenune o0ydJaronumxcs
co0uro1aTh Ha ypoKe
OOIIETTPUHATHIE HOPMBI
MOBE/ICHUS, TpaBWIIa OOIICHUS
co CTapIIUMHU
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Hroro no pazneny )
Pa3nea 4. KBAHTOBAS ®U3UKA
41 KopnyckynsapHo- 15

BOJIHOBOM JTyaJIU3M

4.2 dusmka atoma 5

®du3uka aTOMHOTO gapa u
SJICMCHTAPHBIX YaCTHUI]

4.3

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

(megarorn4ecKkuMu
pabOTHUKAMU) U CBEPCTHUKAMU
(oOydJarommMMucs), TPHHITUIIBI
yueOHOW  JUCHUIUIMHBI U
CaMOOpTaHU3aIlHH;
MIPUBJICYCHUEC BHUMAHHUS
00y4aroImuxcs K IEHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha ypOKax
SIBIICHHI, OPTaHU3AIHS UX
paboThI ¢ oayyaeMon Ha
YPOKE COLMAITBHO 3HAUUMOMN
nHpopManuei —
WHUIMUPOBAHUE €
00CyX/IeHHS, BRICKA3bIBAHHUS
00y4aroIUMHUCs CBOETO
MHEHHS T10 €€ TIOBO.LY,
BBIPAOOTKH CBOETO K Hell
OTHOIIICHUS.

[ToOyxnenune  oOydwaromuxcs

co0iroaaTh Ha ypoke
OOIIeTIPUHATHIE HOPMBI
MOBEJICHHsI, TIPaBUjIa OOIICHUS
co CTapIIUMHU
(memgarorndecKuMu

pabOTHHUKAMHU) U CBEPCTHUKAMHU
(oOyyaroumMucs), TPUHIIMIIBI
yueOHOW  JUCHUILUIMHBI U
CaMOOpTaHU3aIlHH;
MpUBJICYEHUE BHUMAHUS
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Hroro no pazneny

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUH

DNeMEeHTBI ACTPOHOMUH U

5.1
acTpo(U3HUKH

25

12

N ACTPODPU3UKHU

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

00y4Jaromuxcs K IEeHHOCTHOMY
aCIIeKTy M3Y4aeMbIX Ha ypOKax
SIBJICHUI, OpTaHU3aLUs UX
paboThI ¢ moIy4aeMoii Ha
YPOKE COIMAIbHO 3HAYNMON
nHpopManuein —
MHHULUMPOBAHHE €€
00CyX/I€HUS, BRICKA3bIBAHUS
00y4aIOIIUMUCS CBOETO
MHEHHS T10 €€ TIOBO.Y,
BBIPAOOTKH CBOETO K HEH
OTHOIIICHHUS.

[ToOGyxnenne  oOydvaromuxcs
coOnroaarTh Ha ypoke
OOILEPUHATHIC HOPMBI
MOBE/ICHUS, MpaBWJia OOIICHUS
co CTapIIMMU
(megarornyecKuMu

pabOTHHKAMH) H CBEPCTHHKAMHU
(oOyyarouMucs), TPUHIIMIIBI
yueOHOW  JUCHUIUIMHBI U
CaMOOpTaHU3aIlHH;
NPUBJICYCHUE BHUMAHUS
o0y4aromuxcs K IeHHOCTHOMY
aCIIeKTy U3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHu3aIHsl UX
paboThI ¢ moTy4aeMoi Ha
YpOKE COIMAIBHO 3HAYUMOU
uHpopmanuein —
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Uroro no pazneny

Pazzea 6. PU3HUYECKHUI MPAKTUKYM

6.1

PuU3HYECKUN NPAKTUKYM

12

16

16

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

WHHUIUHPOBAHHE €€
00CYXICHUS, BBICKa3bIBAHUS
00Y4YarOIIUMHUCS CBOETO
MHEHHSI 10 €€ TIOBO.LY,
BBIPAOOTKHU CBOETO K HEH
OTHOUICHMUS.

[ToOyxnenne  oOydwaromuxcs

co0II01aTh Ha ypoKe
oOLIeNpUHATHIE HOPMBI
MOBEICHUS, MpaBWiIa OOLICHUS
co CTapIIUMHU
(megarornuecKuMu

paboOTHUKAMU) U CBEpCTHUKAMU
(oOyyaroumMucs), TPHUHIIMIIBI
yueOHO  JUCHHUIUIUHBI U
CaMOOpTaHU3aIHH;
MIpUBJICYCHUE BHUMAHUS
oOy4aromuxcs K IeHHOCTHOMY
ACTIEKTy M3Y4aeMbIX Ha YPOKax
SIBTICHUI, OpTaHU3aIHs UX
paboThI ¢ moTy4aeMoi Ha
YPOKE COIMAIIBHO 3HAYUMOU
uHpopmanuein —
WHUIIMAPOBAHUE €€
00CYX/1eHUS, BHICKA3bIBAHUS
00yJaronMucs CBOETO
MHEHHS T10 €€ TIOBOY,
BBIPaOOTKH CBOETO K HEH
OTHOIICHHUS.
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Hroro mo pazneny 16

Pa3nea 7. OBOBIIAIOIIEE ITIOBTOPEHHUE

Cucremaruzanus u
000011IeHUE MTPEIMETHOTO
COZIep’KaHMUs M OTIbITa

[ToGyxnenune oOydJaronmxcs

co0Ir01aTh Ha ypoke
OOILEPUHATHIC HOPMBEI
MOBE/ICHUS, MpaBWiia OOLICHUS
co CTapIIMMU
(meparornuecKuMu

pabOTHHKAaMU) M CBEPCTHUKAMH
(oOyvaronMucs), MPUHLIUIIBI
y4eOHOW  JUCUUIUIMHBI U
CaMOOpTaHU3aIHH;
MPHUBJICYCHUEC BHUMAHUS

7.1 NEeATEIbHOCTH 15 bubmaorexa LIOK o0yyaromuxcs K IeHHOCTHOMY
. https://m.edsoo.ru/7f41bf72
pPUOOPETEHHOTO PHU acIeKTy U3y4aeMbIX Ha ypoKax
W3YyYeHUH Kypca GU3NKA SIBIICHHA, OPTaHU3AIHS UX
10 — 11 kmaccoB paboThI ¢ moTy4aeMoi Ha
YPOKE COIMAIIBHO 3HAYUMOM
uHpopmanuen —
WHUIIMAPOBAHUE €
00CYX/1eHUS, BHICKa3bIBAHUS
00yJaronMucs CBOETO
MHEHHMS T10 €€ TIOBOY,
BBIPaOOTKH CBOETO K HEl
OTHOIIICHHUS.
Utoro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

170

16
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IMPUJIOKEHHUE 1. OCOBEHHOCTH ONEHKU ITPE/IMETHbBIX PE3YJIbTATOB

®OPMbI KOHTPOJISA YCIIEBAEMOCTH

CraproBasi TMATHOCTHKA

CrapToBass QMarHOCTHKAa MPOBOJUTCS C ILEIBI0 OLIEHKHM TOTOBHOCTH OOYYaIOIIUXCS K
0Oy4eHHI0O Ha HOBOM YPOBHE 00pa3oBaHUS U BBICTYyIAeT KaK OCHOBa (TOYKa OTcueTa) JUIs
OLICHKH JIMHAMUKU 00pa30BaTeNIbHbBIX JOCTUKEHHUI 00y4aromuxcsl.

CraproBas ntuarHoctuka nmpoBoautcs B Havane 10-ro kiacca, mMo3BOJSIET ONpPENETUTh Y
00y4aromuxcsi CTPYKTypy MOTHBAIUH, CHOPMHUPOBAHHOCTh YU€OHOU IEeSATENbHOCTH, BiaJleHUE
VHUBEPCATHHBIMUA U CIICIU(PHUUSCKUMHU JIJII OCHOBHBIX YYEOHBIX MPEAMETOB IMO3HABATEIHHBIMU
CpelICTBaMHU, B TOM YHUCIJIE€ CpeICTBaMU paboThl ¢ MH(pOpMaluel, 3HAaKOBO-CUMBOJIMYECKUMU
CPEICTBAMHU, JIOTHYECKUMU OTIEpaLUSIMHU.

Tekymmii KOHTPOJIb

Tekymmii KOHTPOJIb yCIIEBAEMOCTH OOYYAIOIIMXCS — CHCTEMaTH4yecKas IpOBEepKa
o0Opa3oBaTenbHbIX (y4eOHBIX) MOCTHXKEHUN OOydaroluxcsi B MPOLIECCE OCBOCHUS IMPEAMETa,
IIPOBOAMMASI [IEJarOI'OM B XOJI€ OCYLIECTBIIEHUS 00pa30BaTENIbHOMN 1€ATEIbHOCTH.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH O0YYAIOIIMXCS OCYIIECTBISETCS B IEIIAX:

- ompezaeneHus creneHu ocBoeHus oOywarommmucs OOIIl cooTBETCTBYIOIIETO ypOBHS
o0miero o0pa3oBaHus B TE€UEHHUE YU€OHOIO TO/1a;

- KOppeKUMHM padouux MpOorpaMM Yy4YeOHBIX IPEIMETOB B 3aBUCHUMOCTH OT aHaIu3a
KauyecTBa, TeMIa 1 0COOEHHOCTEH OCBOCHUS N3YYEHHOTO MaTepuana;

- IpeAYNPEKICHHS HEYCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MPOBOJUTCS Ui BceX oOOydarolmuxcs, 3a
UCKJIFOUEHHEM JIMI, OCBaWBAIONIMX OCHOBHYIO OO0pa3oBaTeNbHYIO IporpamMmmy B (opme
camMoo0pa3oBaHUsl WM ceMelHoro oOpa3oBaHus MO0 OOyyaromMXcs MO He HuMerolel
rOCy/IapCTBEHHOW aKKpeIuTallMy 00pa3oBaTENbHOM MHpOrpaMMme, 3auMCICHHBIX B ILIKOJY IS
IIPOXOKACHUS TPOMEXYTOUHON U FOCYAAPCTBEHHOW NTOTOBOM aTTECTALINH.

OOBEKTOM TeKyIIeH OLIEHKH SIBJISIOTCS IJIaHUPYEMbIE PE3yJbTaThl, 3Talbl OCBOCHUS
KOTOPBIX 3a(hUKCUPOBAHBI B TEMATHUECKOM IUIAHUPOBAHUH MO yUeOHOMY IpEAMETY.

Texymuii KOHTPOJb YCHEBAEMOCTU OCYILECTBISETCS MOYypOUYHO H(WJIM) 1O TeMaM B
COOTBETCTBUM C TEMAaTHYECKMM IUIAHUpOBaHHWEM palouyeil mporpaMMbl C  y4yeToM
WHAMBUAYAJIbHBIX 0coOeHHOocTe oOywatomuxcs, coaepxkanveM OOIl, wucnomabzyembix
00pa30BaTeNbHBIX TEXHOJIIOTUH B pa3IMuHbIX (popMmax.

Texymuii KOHTpPOJIb YCIIEBAEMOCTH OCYLIECTBJISIETCSI 10 NSATHOAJUIBHOM CHCTEME
OLICHUBAHMS.

VYcneBaeMocTh 00y4aroUXCcsl, 3aHUMAIOLINXCS 10 UHIMBUYaJIbHOMY Y4eOHOMY ILIaHY,
HOJUIEXKHUT  TEKyIIEeMYy KOHTPOJIIO C YY4eTOM OCOOGHHOCTEH OCBOGHMS  IpeaMeTa,
PEeyCMOTPEHHON UH/IMBUyaJIbHBIM YY€OHBIM IIJIAHOM.

OTMeTKM TIO0 YCTaHOBJEHHBIM (opMaM  TEKYIIEro KOHTPOJIA  yCIEBAEMOCTH
oOyJaronuxcsi (UKCUPYIOTCS TIEAArOrHd4ecKuM pabOTHUKOM B DJIGKTPOHHOM JKypHalie
yCIIEBAEMOCTH.

IIpome:kyTouHas aTTecTalMs 00y4AaIOIIUXCH

[TpoMexxyTodHast aTTecTalds — 3TO IMOATBEPIKICHUE OCBOCHHS OTICIBHON YacTH WIIH
BCEro o0bemMa yueOHOro npemMeTa.

[TpoMexyTOUHYIO aTTeCTaIlrIo M0 (PU3UKE B IIKOJIE B 00S3aTSIIBHOM MOPSIKE IMPOXOJIST
oOyuJaromuecsi, HaUWHasi C 7-TO Kilacca BO Bcex (GopMax oOydeHHs, BKIIOYAs OOYJaroIIMXxcs,
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OCBAMBAIOMIMX OOpa30BaTENbHBIE MPOrPaMMbl IO WHAWBHUIYaTbHBIM YYCOHBIM IUTAHAM,
oOydJaronuecs, OCBauBalIIME MporpaMmy B (GopMe ceMeiHOro oOpa3oBaHUs (PKCTEPHBI) U B
dbopme camooOpazoBaHus (IKCTEPHBI).

[opsimox poBeeHUs MPOMEKYTOYHOM aTTECTAIIUH 00YYaIOIIHXCS:

- [IpomexxyTouHas aTTecTarys MPOBOJUTCS IO UTOTaM Y4eOHOTO roa;

- IlpomexxyrouHasi aTTecTalysi OOy4aroIUXCs MPOBOAMTCS OJWH pa3 B TOA B CPOKH,
YCTaHOBJICHHBIC KaJICHIAPHBIM yU4eOHBIM TpadUKOM;

- PesynmpTarhl NPOMEXYTOYHOW aTTECTAlMM  OOYYAIONIMXCS  OICHHUBAKOTCA  T10
MATHOAJJIBHOM CUCTEME;

- OTMeTKH 3a TPOMEXKYTOYHYIO AaTTECTAIlMIO BBICTABISIFOTCS — IEIarOrMYeCKHM
pabOTHUKOM, €€ TIPOBOIUBIINM, B JIEKTPOHHBIN KypHAI B CPOKH H MOPSJIKE.

®OPMBI TEKYHIEI'O KOHTPOJIA 110 YYHEBHOMY INPEJMETY "®U3UKA"

dopMa TeKyLIero
OLICHUBAHMSA

Onucanue

Jomamrnsis pabora dopMa KOHTPOJISL, IPU KOTOPOM MPOBEPSETCS U OLIEHUBAETCSI YMEHHE
00y4aroIerocsi CaMOCTOSITENIbHO BBIIIOJIHATD 33JJaHUS Ha 3aKpEIJICHUE U
yriTyOJieHHe 3HAaHUH, HABBIKOB M YMEHUH, TTOJIyY€HHBIX HA YPOKE

JlaGopatopHas padota | @opMa KOHTPOIISI, TO3BOJISIOIIAs OLICHUTh YMEHUE 00Y4Jaroerocs
MIPOBOJIUTh U3YYCHUE U UCCIICIOBAHUE XAPAKTEPUCTUK 3aJaHHOTO
00BEKTa IKCIICPUMEHTAIBHBIM METOZIOM C TPUMEHEHHEM CIICIUATBHOTO
o0opyoBaHusA

Tect q)opMa KOHTPOJIA, TO3BOJIAOIIasA OUCHUTb YPOBCHB 3HAHUMN
06yqafomerocsl, cocCTosdAmasa u3 CUCTEMbI TCCTOBBIX BaﬂaHHﬁ/BOHpOCOB

YCTHEIN OTBET dopma KOHTPOJIS, TO3BOJISIIOIIAS OLIEHUTh WHINBUyaJIbHbIE
0COOEHHOCTH YCBOCHHUSI O0yUaIOIIMMCs y4eOHOT0 MaTepHalia u
MPOBEPUTH YMEHHUE CTPOUTH CBS3HOE, JJOTUUECKHU MOCIIEI0BATEIHLHOE
cOOOIIIeHUE Ha 33JJaHHYIO TEMY WJIM MTOCTaBJICHHBIN BOMPOC

CamocTrosATenbHas dopma KOHTPOJIs, MO3BOJISAIOIIAs OLIEHUTh YMEHUE 00ydJaroierocs
WM KOHTPOJIbHAsS MIOCTPOUTDH Pa3BEPHYTOE MUCbMEHHOE BBICKA3bIBAHUE IO
pabota MIPeIJI0KEHHOMY BOIIPOCY WM Ha 3aJjaHHYI0 TeMy. OCHOBHBIMU

KPpUTCPUAMHA OLICHKHU ITPU 3TOM SBJIAIOTCA ITOJHOTA,
APTYMCHTUPOBAHHOCTL, CBA3HOCTDH H ITOCIICA0BATCIIBHOCTD U3JIOKCHUA

Jnis ONeHMBaHUS TIPEIMETHBIX PE3yJIbTaTOB OMpPEIENICHO IATh YPOBHEH MOCTHIKEHHMA
00y4aroImuxcst, COOTBETCTBYIOIIUX OTMETKAM OT «5» 110 «1».

[MsTrOannpHas ~ IKaga  COOTHOCHTCS € TpeMs  YPOBHSMH  YCIICHIHOCTH
(HeoOXOoMMBIi1/0a30BbIN, NpOrpaMMHBI M BbICOKUH). IlepeBox OTMETKHM B NATHOAUIBHYIO
IIKAJTy OCYIIECTBIISIETCS 110 CIEAYIOIIEH cXeme.
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KauyecTBO 0CcBOCHUSA

YpoBeHb yCHEIIHOCTH

OTMeTKa 1o 5-0aabLHOMI

MPOrpaMMbl mKaje
90-100 % Bricokuit «5»
6689 % [TporpaMMHBI/TTIOBBILIICHHBIH «4»
50-65 % Heo0xonuMeIii/0a30BbIi 3»
Mensie 50 % Hwuxe HeobxoauMoro «2»

ba3oBbIil ypoBeHb TOCTHKEHUN — YpOBEHb, KOTOPBIN JEMOHCTPUPYET OCBOCHUE YUCOHBIX
JIEUCTBUIM C OMOPHOW CHUCTEMOM 3HAHMM B paMKax Auamna3oHa (Kpyra) BbIICJICHHBIX 3ajad.
OBnaneHve 0a30BbIM YPOBHEM SIBISIETCS 00CMAMOYHbIM NS TPOAODKEHUsS OOydeHUs Ha
CJIENYIONIEM YPOBHE OOpa3oBaHHs, HO HE MO MNPOPUIHLHOMY HaIpaBiIeHUIO. JOCTHXKEHHUIO
0a30BOr0 ypOBHSI COOTBETCTBYET OIICHKA «YAOBIETBOPUTEIBHO» (MM OTMETKa «3», OTMETKa
«3a4TCHOY).

[IpeBbiienre 6a30BOTO YPOBHS CBUACTEILCTBYET 00 YCBOSHHH OMOPHOI CHCTEMbI 3HAHUI
Ha YPOBHE OCO3HAHHOTO IPOU3BOJBHOIO OBJIAJICHUA YYEOHBIMH JCHCTBUSAMH, a TaKXe O
Kpyro3ope, MupoTe (MU H30UPATEIIbHOCTH ) UHTEPECOB.

[ToHmXEeHHBIN ypOBEHb JTOCTHUKEHUN CBUACTEIBCTBYET 00 OTCYTCTBHH CHCTEMAaTUYECKOU
0a30BOIi OJITOTOBKH, O TOM, YTO O0YYaIOIIMMCSI HE OCBOCHO Ja)Ke M MOJIOBUHBI TUIAHUPYEMBIX
pEe3yJIbTaTOB, KOTOPHIE OCBAMBACT OOJBIIMHCTBO OOYYAIOIIUXCS, O TOM, YTO HMMEIOTCS
3HAYUTeNbHbIE TMpoOenbl B 3HAHUAX, JajbHelmee oOydeHue 3arpyaHeHo. [Ipu 3ToMm
00yJarouuics MOXKET BBIMOJTHATH OT/ICJIbHBIE 3a/JaHUS [TOBBIIIICHHOTO YPOBHSI.

OneHka yCTHBIX OTBETOB

Onenka S cTaBuUTCS B TOM CIy4yae, €CIM Y4YalMICS TOKa3bIBAET BEPHOE MOHUMAaHUE
(U3UYECKON CYIIHOCTH pacCMaTPUBAEMBIX SIBIICHUNW W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH,
Ja€T TOYHOE ONPENEICHUE U MCTOJIKOBAaHHE OCHOBHBIX IOHSTHHM M 3aKOHOB, TEOPHI, a Takke
IpaBWIbHOE ONpeaesNeHne (U3NYECKUX BEJIUYMH, HMX EAMHHULl M CIOCOOOB H3MEpPEHUs;
NPaBUJIBHO BBIMOJIHAET YEPTEXKH, CXEMBbl U I'paUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COIPOBOKAAET PacCcKa3 HOBBIMH MPUMEpPaMHM, YMEET PUMEHSATh 3HaHUS B HOBOI CUTYalluH IpU
BBITNIOJTHEHUH NPAKTUYECKUX 3a/laHNi; MOKET YCTaHABIUBATh CBSA3b MEXKIY N3Y4aeMbIM U paHee
M3YYEHHBIM MaTepUajoM IO Kypcy (pU3UKH, a TAK)KE C MAaTEpUAIIOM YCBOCHHBIM MPU U3Y4YEHUU
JPYTUX IPEIMETOB.

Ounenka 4 crtaBuUTCS B TOM Cllyyae, €CJIM OTBET YYEHUKA YAOBJIETBOPSET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha OLEHKY 5, HO 0€3 HCIIOJIb30BaHUsI COOCTBEHHOrO IUIaHA, HOBBIX
IpUMepoB, 0e3 NMPUMEHEHUsI 3HaHUN B HOBOW cHUTyallMM, 0€3 MCIOJIb30BaHUS CBsI3€d C paHee
W3YYEHHBIM MaTEpUalIOM, YCBOCHHBIM IIPH HM3yYEHUHU IPYTHX IPEAMETOB; €CIM ydJalluhcs
JOIYCTHJI OJHY OIIMOKY WM He Oosiee JBYX HEAOYETOB U MOXKET HCIPaBUTh UX
CaMOCTOSITENIHO WJIM C HEOOIBIION MOMOIIBIO YUUTEJIS.

Ounenka 3 cTaBUTCS B TOM Cllydae, €CJIM y4alluics NMPaBUIIbHO MOHUMAET (PU3NUYECKYIO
CYILIHOCTb PACCMATPUBAEMBIX SIBICHUN U 3aKOHOMEPHOCTEHN, HO B OTBETE UMEIOTCS OT/AEIbHBIE
npo0Oesibl B YCBOGHHHM BOMPOCOB Kypca (DM3HKHU; HE NMPENSTCTBYET NalbHEHIIEMy YCBOEHUIO
IIPOrPaMMHOI0 MaTepuaja, yMEET NPUMEHATh MOJIY4YEHHBIE 3HAHHUS MPHU PELIEHUH IMPOCTHIX
3a]1a4 C UCIOJIb30BaHNEM TOTOBBIX (POPMYJI, HO 3aTPYAHSIETCS MPHU PELICHUH 3a/1a4, TPEOYIOIHX
npeoOpa3oBaHusl HEKOTOPBIX (HOpMys; JOMYCTHII HE Oojee OJHOM rpyOooi M oIHOW HerpyOoi
omnoOKu, He 0oJiee IBYX-TpeX HErpyObIX HEA0UYETOB.
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OHeHKa 2 CTaBHUTCIA B TOM cnyqae, cCJIn y‘-IaL[IHfIc;I HC OBJIaACJI OCHOBHBIMH 3HAHUSMHAU
B COOTBETCTBHHM C TPEOOBAHHUSIMH M JIONYCTHJI OOJbIIe OIIMOOK W HEJOYETOB, YeM
HEOOXOIUMO TSI OLIEHKH 3.

OueHka caMOCTOATENbHBIX U KOHTPOJIbHBIX PadoT

Ouenka ”5” craBUTCS B CIEIYIONIEM ciydae: paOoTa BBHIIOJHEHA TOJHOCTBIO; CHeNaH
MePeBO]] eANHMI] BCceX (u3nyeckux BenmuuuH B «CH», Bce HEOOXOAUMEBIE NaHHBIC 3aHECEHBI B
yCIIOBUE, MPaBWJIHHO BBIMOJHEHBI YEPTEXKH, CXEeMbl, IpaUKu, PUCYHKH, COIYTCTBYIOILIUE
pElIeHUIO0  3ajad, cjJelaHa [poBepKa 10 HAUMEHOBAHUSM, MPABWIBHO IPOBEIACHBI
MaTeMaTUYeCKHUe pacueThl U JaH TMOJHBIA OTBET, HA KAUeCTBEHHBIE U TEOPETUUYECKHE BOIPOCHI
JIlaH TIOJIHBIM, MCYEPIBIBAIOIINM OTBET JINTEPATYPHBIM S3bIKOM B OIIPENEICHHOM JIOTMYECKOU
MOCIIE0BATEIbHOCTH, YUYalIMiCsl MPUBOJUT HOBBIE MPUMEPHI, YCTAaHABIUBACT CBA3b MEXIY
U3y9aeMbIM M paHee HM3yYeHHBIM MAaTepHaliOM MO Kypcy (HU3HMKH, a TaKKe C MaTepHalioM,
YCBOCHHBIM IIPU M3YyYEHUH APYTUX MPEIMETOB, YMEET MPUMEHUTh 3HAHUS B HOBOW CUTYallUu;
yUanuiicss oOHapyXMBaeT BEPHOE NOHMMAaHWE (DU3MYECKOH CYIIHOCTH PaccMaTPUBAEMBIX
SBIICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHii, TaeT TOYHOE OMPECIICHUE U UCTOJIIKOBAHUE
OCHOBHBIX TIOHSTHH, 3aKOHOB, TEOpH, a TakKe IPaBWIBHOE OTNpeAciicHue (HU3HMUSCKUX
BEJIMYMH, UX €IUHHII U CIOCOOOB NU3MEPEHHUSI.

Ouenka ”4” craBUTCS B CIEAYIOIIEM cliydae: padoTa BBINIOJIHEHA MOJTHOCTHIO WM HE
meHee yeM Ha 80 % oT oObema 3amaHusi, HO B HEH MMEIOTCS HEIOYEThl U HECYIICCTBEHHbIE
OMMOKK; OTBET HAa KAYEeCTBCHHBIE W  TEOPETHUYECKHE  BOMIPOCHl  YAOBIETBOPSET
BBIIICTICPEUUCIICHHBIM TPEOOBaHMUSAM, HO COAEPKUT HETOYHOCTH B U3IOXKEHUU (DAKTOB,
OTpEe/IeTICHUH, MOHATUN, OOBSICHEHWH B3aMMOCBS3€U, BBIBOJIAX U PEIICHUHU 3a7ad; y4dalluics
UCIBITBIBACT TPYJHOCTU B NMPHUMEHEHUU 3HAHUI B HOBOM CHUTyallMH, HE B JIOCTATOYHON Mepe
UCIIOJIB3YET CBSI3W C paHee M3YUYCHHBIM MaTepHAIOM M C MaTepuajioM, YCBOEHHBIM IMpHU
W3YYEHUU JAPYTUX MPEAMETOB.

Ouenka ”3” craBuTCS B CJIEAYIOIIEM cliydae: padoTa BBIOJTHEHA B OCHOBHOM BEpPHO
(0ObeM BBITIOIHEHHON YacTH COCTaBisieT HE MeHee 2/3 oT obmero o0bema), HO JOMYIIECHBI
CYIIIECTBEHHBIE HETOYHOCTH; ydalluics OOHApYKMBaeT MOHMMaHHE Y4eOHOro Marepuana Mnpu
HEJOCTATOYHOM TMOJHOTE YCBOEGHHUS TMOHATHM H 3aKOHOMEPHOCTEH; YyMeeT NpPUMEHSAThH
MOJIYYCHHBIC 3HAHUSI TIPU PEIICHUH MPOCTHIX 337ad C HCIOJIb30BAHMEM TOTOBBIX (OPMYI, HO
3aTPYAHSETCS MPU PEUICHWU KAayeCTBEHHBIX 3a7a4 M CJIOKHBIX KOJMYECTBEHHBIX 3ajady,
TpeOyromux mnpeodpazoBanusi GoOpMyII.

Ouenka ”2” ctaBUTCS B CIIEYIOLIEM ciIy4ae: paboTa B OCHOBHOM HE BBINIOJHEHA (00beM
BBITIOJIHEHHOW YacTh MeHee 2/3 oT o0Iero oobema 3a1aHus); yJauiics MoKa3bBaeT HE3HAHUE
OCHOBHBIX NMOHSTHH, HEMOHMMAaHUE M3YYEHHBIX 3aKOHOMEPHOCTEW M B3aUMOCBS3€H, HE yMeeT
pemiaTh KOJIMYeCTBEHHBIE U KaU€CTBEHHBIC 3aaUH.

Ouenka J1a60paTopHbIX padoT

Ounenka 5 craBuTCS B TOM Clydae, €CIIM yYallWics BBIMOIHUI paboOTy B TOIHOM
o0beMe ¢ COOMOICHHEM HEOOXOIMMON TOCIIEeIOBATEIFHOCTH TPOBEJACHUS ONBITOB U
U3MEPEHMI; CAaMOCTOATEIHHO U PAllMOHATILHO MOHTHPYET He00X0IuMoe 000pyAOBaHUE; BCE
OTBITHI TPOBOJHWT B YCIIOBUSAX M PEXKHUMAaxX, OOCCIICUYMBAIONINX ITOJYUCHHUE MPABHIBLHBIX
pe3yNbTaTOB U BHIBOJOB; COOMIOAAaeT TpeOOBaHHS MpaBui 0e30macHOro TpyAa; B OTYETE
MPABWJILHO M aKKYypaTHO BBIMOJIHSET BCE 3aIlMCH, TAOJHIIBI, PUCYHKH, YEePTEKHU, TpaduKH,
BBIUMCJICHHUSI, IPABUJIHBHO BBIMOTHSIET aHAIHN3 TOTPEITHOCTEH.

OueHnka 4 cTaBUTCS B TOM CIIy4yae, €CJIM yJalluicsl BHIIOJHUI paboTy B COOTBETCTBUH
¢ TpeOOBaHUSMHU K OIIEHKE 5, HO JOMYCTHJI JBAa-TPU HEI0ueTa, HE Ooliee OAHOW HerpyOoi
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OLIMOKH U OJJTHOTO HEJJ0YETA.

Ouenka 3 cTaBUTCS B TOM Cllydae, €CJIU YJalluicsl BBIOJHUI paboTy HE MOJHOCTBIO,
HO 00BEM BBINOJIHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIBHBIE PE3YIILTATH U
BBIBO/IbI, €CJIM B XO/JI€ POBEACHUSI ONbITA U U3MEPEHUN OBLIH JTOMYIIEHBI OLTHOKH.

Ounenka 2 CTaBUTCS B TOM CIIydae, €CIHM YYalIHiCs BBHIMOJIHWI paboTy He
MOJIHOCThIO M O0BEM BBINOJIHEHHON pPabOThl HE IMO3BOJSET CAENaTh IMPaBUIIbHbBIC
BBIBO/IbI, BEIYHUCIICHUS; HAOTIOICHMSI IPOBOIMIIMCH HEMIPABHIIBLHO.

Ilepeyensb omIMOOK.

I'pyOble omnoOKH.

e He3HaHue omnpeneneHuil OCHOBHBIX IOHSATUN, 3aKOHOB, IPaBWJ, IOJIOXKEHUI
Teopuu, (opMys, OOIIETPUHATHIX CUMBOJIOB, OOO3HAYCHUS (UIHUECKUX
BEJIMYMH, €IMHULLY U3MEPEHUSL.

e Heymenue BbIIENIATh B OTBETE IVIABHOE.

e Heymenue mpuMeHsTh 3HaHUA AJSl PELICHUs 33[a4 U OOBSICHEHUS (UBNYECKUX
SIBJICHUH; HETPaBUILHO CHOPMYIUPOBAHHBIC BOIIPOCHI, 33aJ[aHUSI WM HEBEPHBIC
OOBSICHEHUSI XOJla MX peUIeHUs, HEe3HaHWe NPHUEeMOB pelIeHHs 3ajad,
AQHAJIOTUYHBIX paHee pEIIeHHBIM B  KJAacce, OIIMOKU, IMOKa3bIBAIOIIUE
HEMpPaBUJIbHOE TOHMMAaHUE YCIOBHS 3aJaud WU HENpPaBUIBHOE HCTOJKOBAHUE
pelieHusl.

e Heymenue uutath U CTPOUTH TPpa(UKU U MPUHIUITHAIBHBIE CXEM

e Heymenue noaroToBuTh K paboTe yCTAaHOBKY WIIH J1abOpaToOpHOE 000pyI0BaHNE,
MIPOBECTH OTIBIT, HEOOXOAUMBIE PACUYETHI MIJIA UCIIOJIb30BATh MOJIYYCHHBIE IaHHBIC
JUTSI BBIBOJIOB.

e HeOpexxHoe oTHoOmIeHHE K Ja00OpaTOpHOMY OOOPYIOBAaHUIO M W3MEPUTEIEHBIM
npudopam.

e Heymenue onpenenuts mokazaHus U3MEPUTEILHOTO MPUOOpA.

e Hapymenune tpeboBanuii mpaBuia 0€30MacHOTO Tpyda TPU  BHIIOTHEHHUH
IKCIIEPUMEHTA.

Herpy0Obie olunoKu.

e Herounoctn (opMyTHpOBOK, OMpeIeNeHUu, 3aKOHOB, TEOpUN, BBI3BAHHBIX
HEMOJHOTON OTBETa OCHOBHBIX IMPHU3HAKOB OMpeAenseMoro MmoHsATus. Omuoku,
BBI3BaHHBIE HECOOTIOJICHUEM YCIIOBUN MPOBEJCHUS OTBITA WU N3MEPEHUH.

e OmubKM B YCIOBHBIX OO0O3HAYEHUSX HA NPUHLHUIHUANBHBIX CXeMaX, HETOYHOCTH
yepTexel, TpaduKoB, CXEM.

e [Ipomyck wiM HETOYHOE HANMCAHWE HAUMEHOBAHUHN €IMHUI] (PU3MUECKUX BEIIUYHUH.

e HepanuonanbHbli BBIOOD X0J1a peLIeHHUs.

Henouersl.

e HepanuonaibHble 3alMCH NPU BBIYUCICHUSIX, HEpAlMOHAIbHBIE MPUEMBI BBIUYMCICHUM,
npeoOpa3oBaHUi U pelIeHHs 3a/1a4.

e Apudmernyeckue OMMOKM B BBIYMCIEHUSAX, €CIM 3TH OLIMOKU Tpy0O HE HCKa)XaroT
pealbHOCTb MOJTYYEHHOI'0 pe3yJsbTaTa.

e  OtnenbHBIC TOTPEUTHOCTH B (HOPMYIUPOBKE BOMPOCA UM OTBETA.

e HeOpexxHoe BBIMTOJIHEHUE 3aMUCel, uepTexeil, cxem, rpaduKosB.

e  Opdorpaduueckue u MyHKTyalIMOHHBIE OMTHOKH.

Ilpumeuanus.

Bo Bcex ciydasix olleHKa CHIIKAeTCs, €CIM YYeHHUK He coOoan TpeOOoBaHUM TEXHHKHU
0e30MacHOCTH TIPU TPOBEACHUHM SKCIEPUMEHTAa. B Tex ciydasx, Korja ydamuics IOKa3al
OpPUTHHAIILHBIA MOAXO]] K BBIIMOJHEHUIO PabOThl, HO B OTYETE COJEPKATCS HEIOCTATKH, OI[CHKA
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3a BBIIIOJIHCHHUEC pa6OTBI, o YCMOTPCHHIO YUHUTCIISA, MOXKET OBITH ITOBBIIICHA II0 CpaBHCHHUIO C
YKa3aHHbIMHW HOpMaMMU.

,ZIOM(IIMHH(E nucwnennbtepaﬂombt OLCHUBAKOTCS TaK K€, KaK CaMOCTOATCIIbHAasA pa60Ta.

HopMblI o1ieHOK TecTa
3anaHusi TECTOB pa3padoTaHbl B IByX (hopmax:

e 3aKpBITHIC 33/1aHUA (33aJ]aHUS C BBIOOPOM OTBETOB, IPU KOTOPHIX UCIBITYEMBIH BHIOHMpAET
NPaBUIBHBIA OTBET U3 YMCIIAa TOTOBBIX, PUJIATaeMBIX B 33JaHUU TecTa (Kak mpaBuiio 3-4
BapHaHTA).

®  OTKpBIThIC 3a/1aHUs (3aJ]aHKs], B KOTOPBIX UCIIBITYEMbI caM (OPMYIHPYET OTBET).

[Tpu TectupoBanuu Bce BepHbIEe 0TBETHI OepyTcs 3a 100%, Toraa oTMeTKa BBICTaBIISCTCS:
BbIcoknii ypOBeHb, OLIEHKA «5»: 4nCI0 BEpHBIX 0TBETOB OT 90 10 100%.
[ToBbIlIEHHBIN YPOBEHD (OLIEHKA «4»): UMCIIO BEPHBIX OTBETOB OT 66 10 89%.
ba3oBeblit ypoBeHb (011€HKa «3»): YUCIIO BEPHBIX OTBETOB OT 50 110 65%.
Huskuit  ypoBenb  (omeHka  «2»):  uuciao  BepHbIXx  oTBeToB  MeHee  50%.
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