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[MTOACHUTEJIbHAA 3AIINCKA

JononuurensHas  oOuiepa3BuBaronias — oOpa3oBareibHas  MporpaMma
«Pemenne CIOXKHBIX 3a/1a4 MO (PHU3UKE», ECTECTBEHHOHAYYHOW HANpPaBIIEHHOCTH,
paspabotrana s pabOThl C JACThMH B paMKax OYHOW (opMBI 0OOydYEHUS.
[IporpamMma mpemycMaTpuBaeT H3y4dyeHHE TeM 00pa3oBaTeNbHOTO CTaHJapTa,
pacnpenenser y4yeOHble dYachl IO pas3ienaM Kypca U Ipeanojaraer
IOCJIEIOBATEIbHOCTh M3YUEHUS] Pa3/iesioB U TeM ydyeOHOro kypca «Pusuka» c
YU4ETOM MEXKIPEIMETHBIX W  BHYTPUIPEIMETHBIX  CBSI3EH, BO3PaCTHBIX
OCOOEHHOCTEM ywallMxcsi, ONpEJeNsseT KOJMYECTBO MPAKTUUYECKUX pador,
HEOOXOAMMBIX i (OPMUPOBAaHUSA  HMH(POPMAIIMOHHO-KOMMYHUKALIMOHHON
KOMIIETEHTHOCTH Y4YallluXCsl TPH TOATOTOBKE K TOCYAapCTBEHHOH HTOrOBOM
aTTeCTallu 1Mo (HPU3UKE.

JononnutenbHass ~ oOuiepa3BuBarouiasi  oOpa3zoBareibHas  MporpaMma
«Pemenue cnoXHBIX 3a7a4 0 QPU3MKE» UL 9 Kiacca cocTaBiIeHAa B COOTBETCTBUU
co crenuuKanued KOHTPOIbHO-U3MEPUTEIbHBIX MAaTEPHUAIOB JIJIsl IPOBEACHUS B
2024 romy OCHOBHOIO TOCYJApPCTBEHHOTO 9K3aMeHa 1Mo (u3uke (MOATOTOBIICHA
@denepalbHBIM ~ TOCYIapCTBEHHBIM  OIO/PKETHBIM ~ HAayYHbIM  YUPEXKJICHUEM
«DenepanbHBIi  MHCTUTYT —TEAarOrMYECKHX W3MepeHui»). B mporpamme
NPEeIyCMOTPEHAa BO3MOXKHOCThH JUIS peaNH3alliil OCHOBHBIX HAEH (enepanbHbIX
nporpamMMm 1o (u3MKe, HCMOIB30BaHHWE pa3HOOOPa3HBIX (OpM OpraHU3aAINH
yu4eOHOro Tpolecca, BHEAPEHUS COBPEMEHHBIX METOJ0B OOY4YeHHS U
NEIarori4ecKuX TEXHOJOTHWH, yYeT MECTHhIX YycioBuid. JlaHHas mporpamma
BKJIFOYaeT (pOpMHpOBaHUE Yy OOy4aroUIMXcsi oOIIe-y4eOHbIX YMEHUH U HaBBIKOB,
YHHUBEpPCAIbHBIX CIOCOOOB JEATENbHOCTH M  KIIOYEBBIX KOMIETCHIMH, U
o0OCHOBaHWE BBIOOpa TMporpaMM H YYEOHHKOB, KaJICHIAPHO-TEMATHIECKOE
IUTaHUPOBAHUE, XapaKTEPUCTUKY KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPUAIIOB.

Oco0eHHOCTH TPOTrPaMMBI:

- CTPOMTCS ~Ha  KOMOMHAIMM  OCHOBHBIX  aKaJeMHUYECKUX U
JIOTIOJIHUTENBHBIX KYpCOB 0a30BOro U MPO(UIBLHOTO YPOBHEH;

- ACIAaCTCA aKICHT Ha ITPUKIIAJHYIO COCTABJIAIOIIYIO O6y‘1€HI/IH;



- collep)kKaHUE MaTepualia COOTBETCTBYET YINIYOJICHHOMY YpPOBHIO
o0yueHus;

- YMEHHS pacCMaTPUBAIOTCS KaK KOHEYHAs IIeNIb 00y4YeHUsI, a 3HAHUS -
KaK CPEACTBO UX JIOCTHIKCHHS;

- (U3UYECKHM PKCIIEPUMEHT pacCMaTPUBACTCS HE TOJBKO M HE CTOJIBKO
KaK CPEJCTBO HATJISIHOCTH, HO, TIPEXKJIE BCEro, Kak MeToa no3Hanus. [loaTtomy oH
IpeACTaBJIeH B MPOrpaMMe KaK UCCIIEOBaHUS caMUX 00yJaromIuXcs;

- METOAMYECKUIM aCIeKT KOHIIEMIIMU JaHHOM IMpOrpaMMbl COCTOUT B
TOM, 4YTO TEOpUsI M OKCIEPUMEHT B COACPKAHUU TMpEIMeTa SBISIOTCS
OJIHOBPEMEHHO M OOBEKTOM, M METO/IOM ITO3HAHUS,

- y4eOHBIN TIPOIIECC CTPOWTCS HA OCHOBE IMHPOKOTO MPHUMEHEHUS
AIEKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB.

[{enpro mporpamMMbl SIBISIETCS MOATOTOBKA OOYYarONIUXCS K OCHOBHOMY
rOCYIapCTBEHHOMY 5K3aMEHY, OTpabOTKa THUIUYHBIX OMIMOOK IO OCBOCHHIO
¢bu3nKu, pa3BUTHE UX CHOCOOHOCTEW B 00MacTh (U3UKH U TOBBIIICHHUE
00pa3oBaTeILHOTO YPOBHS €€ YYaCTHHKOB, a TakKKe JajJbHEUIero OOy4YeHHS B
TEXHOJIOTHIECKOM MpodHIIe Ha YPOBHE CpEIHEro o0Iero oopa3oBaHus.

C »oTol 1enpl0 UCIONB3YIOTCS 3aJaHus Pa3sHOYPOBHEBOI'O XapakTepa.
OOyuaroruecss ¢ TOHWXEHHOM CIIOCOOHOCTBIO BBIMOJHSAIOT TOJIBKO 3aJaHus,
noOy)XIamue K JajJbHEHUIIeMy IT03HABaTeIbHOMY TMOHMCKY. OOydarommecs: ¢
BBIPOKCHHBIMU HMHTEJUICKTYaIbHO-BOJICBBIMH YCHIIMSIMH PabOTalOT C 3aJaHHSIMHU
MOBBIIICHHOTO  YPOBHS, pEIIAlONIUMH  MPOOJIEMHBIC, HCCIEA0BATEIbCKHUE,
ABPUCTUYCCKUE 3aayll WU 3aJaHusl, OPUCHTHPOBAHHBIC HA METANPEIMETHHIC
TIEJTH U3yYCHUS OT/ACIIBHBIX TEM Kypca.

3aHATHS C O0YYAIOIIUMHUCS TPOBOMSITCS B BUJIE:

- TEOPETUUECKUX 3aHITUN;

- NPaKTHUECKUX 3aHATHH  (pelIeHWe 3aaad, OOCYXJICHHE HOBBIX
MaTepuajoB IPOMCXOIUT B 3allMCHM Ha JOCKe, Kak IMperojaBareiieM, TaK U

00y4YarOIMMHCS ¢ aKTUBHBIM 00CYKJICHUEM HCCIEIyEeMOM TTPOOJIeMBbl);



— PAKTUYECKOE  BBIMOJIHEHUE  CaMOCTOSATEIbHBIX 3alaHuil U
COCTaBJICHHE OTYETA MO J1a0OPATOPHBIM pabOTaM.

[lo npolineHHBIM pa3zgenaM Kypca 00s3aTe€lbHO NPOBOAMUTCS 3ayeTHas
KOHTpOJIbHAsS (TIpakTU4ecKass) padoTa B BHUJE MTUCHMEHHOM, 00 YCTHOH dopMme.

B pesynbrare ocBOeHHS MpOrpaMMbl YYACTHUKH MOJTy4YaT 3HAHUS, YMEHUS U
HaBBIKH, TO3BOJISIOIINE:
peraTh 3aJa4l 6a30BOr0 U MOBBIIEHHOTO YPOBHS CIOXKHOCTH MO (PU3HKE;
UCMOJIb30BaTh MH(OPMALINIO (PU3MUECKOTO COAEpKAHUS MPHU PEIICHUU Y4eOHBIX,
IOPaKTUYECKUX, TPOEKTHBIX M  HCCIENOBATENIbCKUX  3aJad, HHTErpupys

I/IH(I)OpMaHI/IIO N3 PA3JIMYHbIX UCTOYHUKOB U KPUTHUYCCKHU €C OLICHNBA,

pazinyath U yMETh HUCIOJNb30BaTh B y4e€OHO-UCCIEAOBATEIBCKON JEATENbHOCTH
METOJIbl HAYYHOTO TO3HaHus (HaOI0/IeHre, ONMMCaHne, U3MEPEHUE, YKCIIEPUMEHT,
BBIJIBUKCHUE TUIOTE3bI, MOJACIUPOBAHUE M Jp.) U (HOPMBI HAYYHOTO TO3HAHUS
(axThl, 3aKOHBI, TECOPUH), NEMOHCTPUPYS HA MPUMEpPaxX MX POJIb M MECTO B

HAayY4YHOM ITO3HAHHU,

MPOBOJUTH TPSIMbIE MU KOCBEHHbIE M3MEHEHUS (U3UYECKUX BEIUYUH, BbIOWpas
U3MEPUTENbHBIE TPUOOPHI C YYETOM HEOOXOJUMOM TOYHOCTH HU3MEPEHUH,
IUTAHUPOBATh XOJ HW3MEpPECHUH, IOJy4aTh 3HAYCHUE H3MEPAEMOM BEJIWYUHBI H

OIICHMBATh OTHOCUTEIHHYIO TIOTPEIIHOCTD IO 33JJaHHBIM (opMyIiaMm;

MPOBOJIUTH MCCJIEAOBAaHUSA 3aBUCUMOCTEH MEXIYy (HU3UYECKUMU BEJIMYUHAMU:
MPOBOJAUTh HW3MEPEHUSI M OINPENENATh Ha OCHOBE MWCCICAOBAHUS 3HAUYECHUE
MapaMeTPOB, XAPAKTEPU3YIOIINX JAHHYKO 3aBUCHMOCTh MEXIY BEIWYMHAMU, U

ACJIaTb BbIBOJ C y4CTOM IIOTPCITHOCTHU HSMCpCHHﬁ;

HUCIIOJIb30BATh JIsI OIIMCAHUA XapaKTCpa IIPOTCKAHUA ¢)H3I/ILICCKI/IX IMponIccCoB

(i)I/I3I/I‘I€CKI/I€ BCIINYMUHBI 1 ACMOHCTPUPOBATh B3AUMOCBA3b MCKIY HUMU,

HCITIOJIB30BAaTh JId OIIMCAHHA XapaKTCpa IIPOTCKAHUA (1)H31/I‘-IGCKI/IX IMpoueccCcoB

(1)I/IBI/II-ICCKI/IG 3aKOHBbI C YUCTOM I'pPaHUI] UX IPUMCHUMOCTH,



pelaTh KayecTBEHHbIE 3a/layd (B TOM 4YHCIIE U MEXIPEIMETHOTO XapakTepa):
UCIIOJIb3YsI MOJIENH, (PU3MUYECKUE BEIMYMHBI U 3aKOHBI, BHICTPAUBATh JOTHYECKU
BEPHYIO LIETIOYKY OOBACHEHHs (JOKA3aTeNIbCTBA) IPEUIOKEHHOIO B 3aJade

npouecca (SBIeHus);

peliaTh pacyeTHbIC 3a/aud C SIBHO 3aJIaHHON (U3MUECKOW MOJENbIO: HAa OCHOBE
aHaJM3a yCJIOBUS 3aJa4M BBIIEIATh (PU3NYECKYIO MOJIEIb, HAXOAUTh (DU3NUYECKUE
BEJIMYUHBI ¥ 3aKOHBI, HEOOXOUMbIEC U JOCTATOUHBIC ISl €€ PEIICHMs, IPOBOIUTH

pacyeThl U MPOBEPATH NOIYYEHHBIN PE3YIIbTAT;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (PHU3UYECKUX MOjeNeld mpu

PCUICHUHA (1)I/IBI/II-IGCKI/IX N MCKIIPCAMCTHBIX 3a/1a4,

UCIIOJIb30BaTh HMH(POPMALIMIO M TMPUMEHATh 3HAHUS O NpPHUHIMIAX paboThl U
OCHOBHBIX  XapaKTEPUCTUKAX MU3YUYEHHBIX MAalIUH, MNpUOOPOB U JAPYTHX
TEXHUYECKUX YCTPOWCTB JUIS peleHus IPAKTUYECKHUX, y4eOHO-

HCCIICA0BATCIILCKUX U ITPOCKTHLIX 3a/1a4;

UCMOJIb30BaTh 3HAHUS O (PU3MUECKHX OOBEKTaX M Ipoleccax B IOBCEAHEBHOU
KU3HU Ui oOecriedeHus O€30MacHOCTH MpH OOpallleHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHM, JJII COXPAHEHMs 3[I0POBbS U COOJIIOJIEHUS HOPM
JKOJIOTMYECKOI'0 IIOBEJACHHS B OKPYXKAIOLIEW Cpele, Ul NPUHATHS PELICHUN B

MOBCEIHEBHOM KU3HU.

[IpencraBnennas nporpamma paccuntana Ha 30 y4eOHBIX YacoB.



1 OEJIA U 3AJAYU ITPOT'PAMMBI

I{esn taHHOM MPOTrPAMMBL:

— co3ZaHWe  pa3BUBAWOIIEN  cpeapl,  KOTopas  CIOCOOCTBYET
MaKCHUMaJIbHOMY PacCKpPBITHIO MOTEHIIMAIa KaXJI0ro 00yJaroerocs;

— npuoOpeTeHre 00yJaroUUMUCs OMbITa PA3HOOOPA3HOMN EATEeILHOCTH
(MHIMBHUYaTbHOW U KOJUIEKTUBHOM), OIbITA MO3HAHUS M CAMOIIO3HAHMS;

— NOJrOTOBKA K OCYUIECTBJIEHUIO OCO3HAHHOTO BbIOOpA
UHAUBUIYaTbHON 00pa30BaTeIbHON WK MPO(PECCHOHATBLHON TPAEKTOPUY;

— u3ydyeHne (QyHIaMEHTAIbHBIX BOMNPOCOB (PU3MKH HA YIIIYOJIEHHOM
YPOBHE;

— (dopMupoBaHue yMEHHH OOyyaroluXxcs MPUMEHATh [OJyUYEHHBIE
3HAaHUS MpPH pelIeHnd (U3NYECKUX 3a7ad 0a30BOTr0, MOBBIILIEHHOTO U BBICOKOTO
YPOBHS;

— dbopmupoBaHrue yMeHUN oOydJaromuxcs padborath ¢ (HU3HIECKUM
o0opyaoBaHUEM, H3MEPATh (PU3MUECKUE BEIUYUHBI, TUIAHUPOBATH U MPOBOAMTH
AKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS U HA UX OCHOBE JIeNIaTh BHIBOJIBI.

3amaun:

1. Cucrematuzanust U 00OOLIEHUE TEOPETUUYECKUX 3HAHUI MO OCHOBHBIM
TemMaM Kypca «®usuka», (popMupoBaHME YMEHHI pemaTrh rpapuuecKue,
KAaYeCTBEHHbIE W pAcy€THbIE 3aJaud B HECKOJBKO JCHCTBUN, YCBOEHHE
CTaHJAPTHBIX aJTOPUTMOB perieHusT GU3NUECKUX 3a/1ad B TUIMHUYHBIX CHUTYAIUsX,
U3MEHEHHBIX U HOBBIX.

2. Co3naTh Ha OCHOBE 00pa30BATENbHON MPAKTUKKA MOTHUBBI M CTUMYIIBI JIJISI
JMYHOCTHOTO Pa3BUTHS 00YYAIOIIUXCSI.

3. OTpabaThiBaTh Ha MPAKTHUYECKUX 3aHATUSAX IMOJYYECHHBIE TEOPETUUECKUE
3HaHMsI, HAa OCHOBe «CrnenuuKaluu KOHTPOJIbHO-U3MEPUTENbHBIX MaTEpPHAIOB
st npoBeneHuss B 2024 rogy OCHOBHOTO TOCYJIAPCTBEHHOTO 3K3aMeHa MO
¢uzuke» (mogroronneHa denepanbHbIM rOCYIaPCTBEHHBIM O0KETHBIM HAYYHBIM

yupexaenuem «DenepanbHbli MHCTUTYT MEIaroruuecKux U3MEPEHUn»).



4. OtpabaTpIiBaTh Ha 3aHATHIX (PU3UIECKOTO MPAKTUKYMa HABBIKUA PaOOTHI C
¢uznueckum obopyaoBanueM Touku pocTa, SKCIepUMeHTalIbHbIe yMeHusl. Ocoboe
BHUMAaHUE YACNATh YMEHHUSM TPAaMOTHOH 0OpabOTKH IKCIEPUMEHTAIbHBIX
pE3yIbTAaTOB U aHAINU3Y MOJYUYEHHBIX JAHHBIX.

Pasutne u popmupoBanue (HuU3MUECKUX KOMIIETEHIIMI B M3Y4YEHUU Kypca
(GU3UKU — 9TO BRIPAOOTKA KOMIIETEHIIUH y 00y4aeMbIX:

1) mo3HaBaTeNbHBIX:

— UCIIOJIb30BaHUE I TO3HAHMS OKPYXAIOIIEr0 MHpa Pa3IUYHBIX
MeTOJ10B (HAOJI0ICHHE, U3MEPEHHE, OIBIT, SKCIIEPUMEHT, MOJCIUPOBAHUE U JP.).
Omnpenenenue CTPYKTYypbl OOBEKTA MO3HAHMS, MOUCK W BBIJCICHHE 3HAUYMMBIX
(YHKIIMOHATBHBIX CBSI3€H M OTHOLIEHUH MEXIY YacTSIMH LIEJI0T0;

- YMEHHE pa3leNsiTh TMPOIECCHl Ha JTambl, 3BEHbS, BbIACICHUE
XapaKTEePHBIX MPUIMHHO-CIICICTBEHHBIX CBSI3EH;

- oIpenesieHNe aJeKBATHBIX CIOCOOOB pelleHus y4yeOHOM 3adaud Ha
OCHOBE 3aJJaHHBIX aJITOPUTMOB;

- KOMOWHHUPOBAHME  W3BECTHBIX  AJITOPUTMOB  JEATEIbHOCTH B
CUTYalUsIX, HE TPEIoaralolux CTaHapTHOE IPUMEHEHUE OJHOTO U3 HUX;

— CpaBHEHHUE, COIOCTaBJICHHE, KJIaccu(ukanus, paHKUpPOBaHUE
OO0BEKTOB 1O OJJHOMY HJIM HECKOJIbKUM MPEAI0KEHHBIM OCHOBAHUSM, KPUTEPHSIM,

- yMEHHE pa3nuyath (akT, MHEHHE, [I0Ka3aTelbCTBO, THUIIOTE3Y,
aKCHOMY,

— UCCIIEZIOBAHNE HECIOKHBIX MPAKTHUYECKUX CUTYalluid, BBIIBUKCHHE
NPEaNoN0KEeHUH, TOHUMaHHe HEOOXOIMMOCTH UX NMPOBEPKH HA MPAKTHKE;

- UCTIOJIb30BAaHUE MPAKTUYECKUX U JTaOOPaTOPHBIX pabOT, HECIOXKHBIX
HKCIIEPUMEHTOB ISl JI0KA3aTebCTBA BBIIBUTAEMBIX MPEATNOI0KEHUH, OMHCAHHE
pe3yIbTAaTOB 3THX PadoT;

— TBOPUECKOE peIICHUE Y4YeOHBIX W MPAKTUYECKUX 3ajlay: yMEHHUE
MOTHBUPOBAHHO OTKAa3bIBAThCS OT 00pasiia, UCKaTh OPUTHHAIIbHBIC PEIICHNUS;

— CaMOCTOSATENLHOE BBIMOJIHEHUE PA3IMYHBIX TBOPUECKUX PalOT.

NudopmainoHHO — KOMMYHUKATHUBHASL KOMIIETEHIIHS:



— AJIEKBaTHOE BOCIIPHUATUE YCTHOM pPeUd M CIIOCOOHOCTh YCBaMBaTh COEpP)KAHUE
MPOCTYIIAHHOT'O TEKCTa M UCTOJIb30BaTh €r0 B COOTBETCTBUM C LIEJIbIO YUEOHOTO
3a7jaHMsl.

— Oco3HaHHOe O€ryoe YTEHHUE TEKCTOB Pa3IM4HbIX CTUJIEH U KaHPOB, IPOBEICHUE
WH(GOPMAIMOHHO-CMBICTIOBOTO aHAJIM3a TeKCTa. VICIONb30BaHUE PA3IMIHBIX
BUJIOB YT€HHUSI (O3HAKOMUTEIBHOE, TPOCMOTPOBOE, TIOMCKOBOE U JIP. ).

— BrajieHne MOHOJIOTUYECKOW M JUAJIOTMYECKOM pPEYbl0. YMEHHE BCTYIIATh B
pedeBoe oOmieHue, ywacTBoBarb B jguanore. Co3laHue MHUChMEHHBIX
BBICKA3bIBaHUM, Aa/IEKBaTHO NEPENAIOIINX MPOCIYIIAHHYI0 M IMPOYUTAHHYIO
uH(GOpMALIMIO C 3aJaHHOW CTEMEeHbI0 CBEPHYTOCTH (KpaTKo, BHIOOPOYHO,
noyiHo). CocTaBlieHHE IUIaHA, TE3UCOB, KOHCHeEKTa. [IpuBeneHue mnpumepos,
noa0op aprymeHToB, (popmynupoBaHue BBIBOJOB. OTpa)keHHWE B YCTHOM WU
NUCbMEHHOU (hOpME PE3yJIbTATOB CBOEH E€ATEIbHOCTH.

— Ywmenue niepedpazupoBaTh MbICIb. BRIOOp ¥ MCIIOIB30BaHUE CPEACTB SI3bIKA U
3HAKOBBIX CHCTEM (TEKCT, Ta0nWia, cxemMa W Jp.) B COOTBETCTBHH C
KOMMYHUKATHUBHOM 3a71aueii, chepo U CUTyalrei oo1eHusl.

— Hcnonbs3oBaHue s pelieHUs] MO3HABaTEIbHBIX M KOMMYHUKATHBHBIX 3a1a4
pa3JIMYHBIX HCTOYHUKOB HH(OpPMAIMK, BKIIOYAs SHIMUKIONEINHU, CIIOBApH,
HNuTepHeT — pecypchl U apyrue 6a3bl TaHHbBIX.

ConmannHas KOMIIETECHIINS

— CamocrosTenbHas opraHu3anus y4eOHON J1eaTelbHOCTH (IIOCTAaHOBKA IIEJH,
IUIAHUPOBAaHWE U Jp.). BrageHue HaBbIKaMU KOHTPOJISI U OIEHKH CBOEH
NESTENbHOCTH, YMEHUEM TMPEABUAETh BO3MOXHBIE TOCIEACTBUS  CBOUX
nevctBuil. [louck u ycTpaHeHre MPUYUH BO3HUKIIKNX TPyAHOCTEH. OlieHMBaHUE
CBOMX YYEOHBIX JOCTHXKEHUW, MOBEACHUS, YEepPT CBOEH JMYHOCTH, CBOETO
(bU3UYECKOr0 ¥ AIMOIMOHAIBHOTO cOCTOsIHUSA. OCO3HAHHOE OfpeneseHre chepbl
CBOMX HWHTEpECOB U BO3MOKHOCTeH. CoOdrofieHne HOpM TOBEACHUS B
OKpY>KaroIieu cpene, mpaBui 370pOBOro 00pa3a >KU3HHU.

— BiianeHue ymeHusiMM COBMECTHOM JIEATEIBLHOCTHU: COTJIACOBAHUE U KOOPAUHALIMS

ACATCIIBHOCTH C APYIUMHU €€ YUACTHHUKAMMU, 00BEKTUBHOE OLICHHUBAaHHUE CBOCTO



BKJIaJla B pellleHrne OOUIMX 3aJa4 KOJUIEKTHBA, YY€T OCOOCHHOCTEH pa3IuvyHOro
POJIEBOTO MOBEAECHUS.

B cootBerctBUM ¢ mpemiaraeMod MpOrpaMMod Kypc — JIOJKEH
CIOCOOCTBOBaTh (DOPMUPOBAHUIO M PA3BUTHUIO Y OOYYAIOMUXCS CIETYIOIINUX
HAy4HBIX 3HAHUU U YMEHHM:

— 3HAHUW OCHOB COBPEMEHHBIX (U3MYECKUX Teopui (MOHATUIN): (PU3MUECKOE
sBJIeHUE, (u3ndeckas BEIWYMHA, MOJEIb, TMIIOTE3a, NPHUHIMI, [OCTYNaT,
3aKOH, TEOpHUs, MPOCTPAHCTBO, BpPEMs, HHEpLMAlIbHAsg CHCTEMA OTCYETA,
BEILECTBO, B3aMMOJECHCTBUE, aTOM; TEOPETUYECKUX MOJENEN: MaTepuaibHas
TOYKa, TOYEUHBIH  3apsg,  aOCONIOTHO  TBEpJIOE  Telo,  MOJENb
KPUCTAJIJIA;3aKOHOB M TPAHULBl UX TNPUMEHUMOCTH: JUHAMUKU HproTOHA,
[Tackansa, Apxmmena, I'yka, BCEMUPHOrO TSATOTEHHs, COXPAHEHUS SHEPTHUH,
VIMITYJIbCA, Oma, Jbxoyns — Jlenua, IIPUHIMIIA CYIEPIO3ULUU U
OTHOCUTENBHOCTH, 3aKOHOB M TpaHUlbl UX npuMmeHumoctH: Oma, J[xoyns —
Jlenua, oTpakeHMs M NPEIOMIICHHS CBETA,

— 3HaHUU cMbIcia (U3NYECKUX BEJIMYMH: MEpeMEIleHUe, CKOPOCTh, YCKOPEHHE,
Mmacca, cujia, JaBJIeHUE, UMITYJIbC, paboTa, MOIIHOCTh, MEXaHUUECKUI MOMEHT
CWJIbl, BHYTPEHHSS DJHEPrus, CpPEOHsAs KHUHETHUYECKas DSHEPrus YaCTHI]
BEIIECTBA, aOCONIOTHAsi TeMIeparypa, KOJUYECTBO TEIUIOTHI, YZAelbHas
TEIUIOEMKOCTh,  yZENbHAsg  TEIUIOTAa  IUIABJIEHUSA, yAEIbHAas  TEIUIoTa
napooOpa3oBaHus, yJeidbHasi TEIJIOTa CrOpaHMs, pPa3HOCTh IOTEHLHUAJIOB,
cuia AIEKTPUYECKOT O TOKA, JIEKTPUYECKOE CONPOTHUBJIEHUE,
AIEKTPOABMKYILAS CUIIA, TOKA3ATENb IPEIOMIICHHUS, ONITUYECKAs CUJIa JIUH3BI;

— YMEHHU ONMUCHIBATh U OOBSACHATH PE3YNIbTAThl HAOIIOJCHUM M HKCIIEPUMEHTOB:
HE3aBUCUMOCTh YCKOPEHHS OT MacChl MAaJalouiero Tena; OpOoyHOBCKOE
JNBWKECHHUE, HE3aBUCUMOCTh YCKOPEHUS OT MAacChl NAJAIOIIEro TEa;

— yMEHHUU MPUBOAUTH MPUMEPHI OINBITOB, WILIIOCTPUPYIOIINX, YTO: HAOIIOIECHUS
U DKCIIEPUMEHT CIIYy’aT OCHOBOM MJIA BBIIBMXKCHHUSI THIIOTE3 M MOCTPOCHHUS
HAay4YHBIX TEOpHUH; DKCHEPUMEHT [O3BOJIIET MPOBEPUTh HCTUHHOCTH

TCOPETUUCCKUX BBLIBOJOB, (1)I/ISI/II'ICCK3H TCOPHUA AACT BO3MOKHOCTD OOBSICHATH



SIBIICHUSI TIPUPOABI M Hay4HBIC (PaKThl; PU3NUecKas TEOpHUs JaeT BOZMOKHOCTh
NIpeICKa3bIBaTh HEW3BECTHBIC SBIICHHS; TPU OOBSICHCHHWM SIBIICHUW IPUPOIBI
UCTIONB3YIOTCS PU3NIECKUE MOIEIH;

YMEHUH OMUCHIBAaTh (YHAAMEHTAIBHBIC OIBITHI, OKA3aBIIHE CYIICCTBEHHOE
BIIUSTHUE HA Pa3BUTHEC (DUBUKY;

YMEHUH IPUMEHSThH TOTYICHHBIC 3HAHMS JIJIs1 PeIIeHUs (PU3UUECKUX 3a]1ay;
YMEHUU OINpEAeaTh: XapakTep (GU3NIECcKOro mpoiecca mno rpaduky, Tadbmauie,
hopmyie;

YMCHHI CUCTEMAaTHU3HPOBATh u OLIEHUBATh Hay9IHYIO
UHPOPMAIUIO(TEOPETHUECKYI0 U IKCIEPUMEHTAIbHYIO);YMEHUH TMPUBOAUTH
IIPUMEPHI TPAKTUICCKOTO MPUMEHEHUS (U3UUECKUX 3HAHUI

B npouecce ocBoeHUs TporpaMMsl IJIAHUPYETCS, YTO KaXKIAbIN

yYaIIHUKC:

HAY4YUTCS CTaBUTH Mepes co00il 3a7jau Ha OCHOBE aHalIn3a KOHKPETHBIX
CUTyallMld U CAMOCTOATENIBHO UX PELIATh;

CYILLIECTBEHHO MTOBBICUT CBOM YpOBEHb TOTOBHOCTH K PELIEHUIO 3a/1a4 0a30BOI0
Y TIOBBIIIEHHOTO YPOBHS;

00peTeT YCTONYHMBBIC HABBIKU SKCIIEPUMEHTAIBHONU PAOOTHI.
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2. COAEPXATEJIbBHA S XAPAKTEPUCTUKA ITPOI'PAMMBI

JlanHasg mnporpamMma pa3pa0oTaHa Ha OCHOBE aHajiu3a CYLIECTBYIOIIHUX
OporpamMm, METOJUYECKUX 1MOCOoOuH, crienupuKanul KOHTPOIbHO-U3MEPUTENIBHBIX
MaTepuasioB Ui nposeaeHus B 2024 rogy OCHOBHOTIO T'OCYJApPCTBEHHOTO
’K3aMeHa 1o Qusuke (moaroroBieHa denepanbHbIM  TOCYIAapPCTBEHHBIM
OI0/KETHBIM Hay4YHBIM yupexJaeHueM «denepanbHblii HHCTUTYT Me1aroruyeckux
U3MEpPEHU») | MpeJHa3HaueHa JJIsl OopraHu3aluuu oOydyeHus oOyvaromuxcs 14-
15 net no moJAroToBKE K YCHEIIHOM caue OCHOBHOT'O TOCYAapCTBEHHOI'0 K3aMeHa
1o (u3HKe.

VY4eOHbIll MaTepHall, U3y4yaeMblil B COOTBETCTBHM C JAHHOM IPOrpaMMOM,
COCTOHWT U3 CIECIYIOIIHNX MOIYJICH:

Monayns 1. MexaHudeckue siBJICHHUS.

Tema 1.1. OCHOBBI KHHEMATHUKH.

Mexannueckoe naBuxeHue. Cpennsisi CKOpocTb. MrHOBEHHasi CKOPOCTb.
VYckopenne. PaBHOYCKOpEHHOE MpsAMOJIMHEWHOE ABWKeHHe. OmnucaHue 3TOro
NBIKEHHS. J[BUKEHHE MO OKPYXKHOCTHU C MOCTOSHHOM IO MOAYJIO CKOPOCTBIO.
[Tepuon u yactora. YrioBasi ckopocTb. LleHTpocTpeMuTenbHOe YCKOPEHHE.

JleMoHcTpaIuu: paBHOMEpPHOE NPSMOJIMHEHHOE JIBIDKCHHUE,
OTHOCHUTEJIbHOCTh JBIKCHUS, PAaBHOYCKOPEHHOE JBMKEHHE, CBOOOIHOE IMajcHUE
Ten B TpyOke HbloTOHA, pUCYHKH, TaONMIIbI, CIANbl, MOJEIH, BUACODUIBMBI (B
TOM yuciie HuppoBbie 00pa3oBaTEIbHbBIE PECYPCHI), WLTIOCTPUPYIOIINE U3ydaeMble
MOHSITHUS.

Tema 1.2. OCHOBBI TUHAMUKH.

3akonbl Hetorona. Cuiibl B pupoje. Cunbl yrpyroctu. 3akoH ['yka. Cuna
TSDKECTH. JIBMKEHWE MOoJa JEWCTBUEM CHJIbI TSKECTH C HAYAJIbHOW CKOPOCTHIO.
Cunel Tpenusi. Buasl cun Tpenus. Bec Tena, ABWXKYyIIErocs ¢ YCKOpEHHUEM IO
BepTukaiu. HesecomocTs. Bpamaromuecs cucteMbl oTcuéra. 3aKOH BCEMUPHOTO

TATOTCHUS.
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JlemoHcTpauuu: cBOOOIHOE TMajeHue Tesl B TpyOke HbioToHa, sBieHME
UHEPLMH, B3aHUMOJEHCTBHE TEN3aBUCUMOCTh CUJIbl YINPYTrOCTH OT AedopMariuu
OPYXUHBI, CIIOKEHUE CHWJI, CWJIa TPEHUS, HEBECOMOCTb, PHUCYHKH, TaOJIHIIbI,
CJIAWJIbl, MOJENH, WILTFOCTPUPYIOIINE N3YyYaeMbIE TOHATHS.

Tewma 1.3. Cratuka. 'ugpocraTuka v ruipoIMHAMUKA.

PaBHoBecue Ten. MoOMEHT cuibl. YCIOBHSL PAaBHOBECHS TBEPAOTO Teja.
VYcroitunBocth Ten. Buabl paBHOBecus. [laBiieHHe B KMAKOCTAX W razax. 3aKOH
[Tackans. JlaBinenne Ha 1HO W cTeHKH cocyna. CooOmaromuecs CoCyabl.
I'mppaBnuueckuii  mpecc. 3akoH  Apxumena. YcClIoOBHE  IUIaBaHMS  Tell
BosznyxormiaBanue.

[Ipoctbie MexaHU3MBbI, OJIOK, pbryar. MoMeHT cuibl. [IpaBUji0o MOMEHTOB
(s cuil, JIekaluxX B OJHOM MJIOCKOCTH, U HAIPAaBJIEHHBIX BJOJIb MapajuIeIbHbIX
npsaMbIX). 3osoroe npaBuiio mexanuku. KIIJI. [TpaBuio peiuara.

JleMoHCTpaIuu: MpoCThie MEXaHU3MBI: OJIOK, phIYar; 3aBUCUMOCTD JIaBJICHUS
TBEPAOrO Tejla Ha OMOpPY OT JEUCTBYIOUIEW CHWJIBI W IUIOIIAAM OMOPHI;, 3aKOH
[Tackans, ruapaBIMYECKU TIpecc, 3aK0OH ApXHUMena; pUCYHKH, TaOJIHIIbI, CIanIbI,
MOJIeTH, BUACOPMWIbMBI (B TOM 4YHCIEe HU(PPOBbIE 00pa3oBaTeIbHBIE PECYpPCHI),
WUTIOCTPUPYIOLIME U3YYaeMble ITOHSATHS.

Tewma 1.4. 3akOHBI COXpaHEHUS] B MEXAHUKE.

Nmnynec Tena. Mmnynbec cuctembl Teld. 3aKOH COXPAHEHUS HMITYJIbCa
CUCTeMbl U €ro OoCOOEHHOCTU. PeakTWBHOE JBM)XEHUE. YCTPOMCTBO PAKETHI.
Mexanunueckass pabora. MomHocTh. [loTeHlManbHas U KUHETUYECKAsl SHEPTUU.
3aKkoH coxpaHEHHsI dHepruu B MmexaHuuyeckux mnpoueccax. KIIJ[ mexanusmoB u
MAIIIVH.

JleMOHCTpanMu: W3MEHEHUE HSHEpPruM Tela IPU COBEPIIEHUU pPadOTHI,
NPEeBpPAIICHUS MEXaHUYECKOW SHEPTHH U3 OJHOW (OpPMBI B JPYryl0, PUCYHKH,
TaONUIBI, CHaWapl, MoOJAenu, BUACOPUIbMBI (B TOM UHciae HUPPOBHIE
o0Opa3oBaTeIbHbIE PECYPCHI), WILTIOCTPUPYIOIINE U3yYaeMble TTOHATHS.

Mopayns 2. TennoBbli€ sIBICHHUS.
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TennoBele aBnenus. TemnoBoe pacumupenue. Termnonepeaaya. TemnooOMeH.
VYpaBHenue temnoBoro 6ananca. @a3zoBblie nepexoasl. Temnobie qeuratenu. KITJ]
TEIJIOBOTO JIBUTATENS.

JleMoHCTpanuu: pUCYHKH, TAOIUIIBI, CIAWIBI, MOJETH, BUIACOPUIHMBI (B
TOM 4Hclie UpPOBbIE 00pa30BaTEIbHbIE PECYPCHI), WITIOCTPUPYIOIINE U3ydaeMble
HOHSTHS.

Mopynb 3. DIeKTpOMarHuTHbBIE SBJIEHUSI.

Tema 3.1. DnexkTpuyecTBo.

DJIEKTPUYECTBO. JIEKTpUUECKU TOK. CONpPOTUBIECHUS MW UX COCAUHEHMUS.
Hcrounukn Toka. 3akonsl Oma. PasBersiiennrie nienu. Paborta, MOIITHOCTH, 3aKOH

Jxoyns-Jlenna.

JlemoHcTpauuu: 3akoH Oma 71 y4acTKa LIeTH, 3aKOH OMa Ui ITOJIHOM
LIENH, 3aKOHBI IOCIEN0BATEIBHOIO U NApauIeIbHOIO COEIMHEHUS MPOBOIHUKOB,
PUCYHKH, TAaOJIUIBI, ClAiIbl, MOJAEIH, BUAECO(UIbMBI (B TOM uucie IUPPOBHIE

o0Opa3oBaTeIbHbIE PECYPCHI), WIUTIOCTPUPYIOLIME U3YUaeMble MOHSATHUS.

Tema 3.2. MarsurHoe 110J1€.

MarnutHoe none. Cwia amnepa. Cuna JlopeHna. OneKTpoOMarHuTHasE UHIYKIIHS.

OnekTpoMarHuTHele KoseOanus. [lepeMeHHbI 3JIeKTPUYECKHU TOK.

JleMOHCTpalMu: B3aUMOJCHCTBHE MAarHWTOB, cWia AMIepa, SBJICHUE
AIIEKTPOMATHUTHOW  WHAYKIMHM, PUCYHKH, TaONWIbl, CIaiiabl, MOJEIH,
BUACOPMWIbMBL (B TOM 4YHcie LU(PpOBbIE 00pa3oBaTEIbHBIE PECYpPCHI),

WUTIOCTPUPYIOIIUE U3YYaEeMbI€ MMOHSTHS.

Tema 3.3. Onruka.

['eomerpuueckass ontuka. OCHOBHBIE MOJOXKEHHS M mocTysarsl. [loctpoenus B
IJI0CKOM 3epkane. [TocTpoeHust B TOHKHUX JIMH3AX.
JleMoHCTpaIuu: OTpaKeHHUE CBeTa, IPEIOMIICHHE CBETa, H300pakKeHHe

npeaMera B 3CpPKaJIC, I/I306pa)I(eHI/I${, IMOJYYCHHBIC C IIOMOIIBIO JIHH3bI, PUCYHKH,
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TaOIUIbI, Claiabl, Mojaenu, BujpeopuwibmMbl (B TOM 4yuciae IUdpoBbIe

o0Opa3oBaTeIbHbIE PECYPCHI), WILTIOCTPUPYIOLIME N3YYaeMble MOHSATHUS.

Monyns 4. SAnepHas pusuka.
Crpoenue aroma. CTpoeHHUE aTOMHOIO sjpa. DHeprusi cBsa3u. SpepHas
peakuusa. Llennele spepHpie peakuuu. SnepHbii  peaktop. buosormueckoe

JIEVCTBUE paJINalIHH.

JleMOHCTpaluu:pUCyHKHU, TaOIUIIbI, CIAN b, MOJEIH, BUACOPMIbMBI (B TOM
qrciae mudpoBeie 00pa30BaTENbHBIE PECYpPChI), WILIIOCTPHPYIOIINE H3ydaeMbIe

ITOHATHS.

Kaxxnpiit Moynb pa3OoUT Ha OTAENbHBIE TEMBI, KOTOPbIE MPOpPa0daTHIBAIOTCA

KaK Ha TEOPETUYECKUX, TAK U HA MPAKTUYECKUX 3aHATHUSX.
DopMbl OPraHU3aLMU IO3HABATEJIbHOM AeATeIbHOCTH:

Ounas ¢opma 00yuUeHHS C MNPUMEHEHHEM JUCTAHIIMOHHBIX O0pa30BaTENIbHBIX

TEXHOJIOTHH:

— YIOp JelaeTcs Ha CaMOCTOSITENhbHYIO paboTy 00ydaronuxcs (aHajlu3 U TOUCK
uHboOpMaIuKM, aHaJUTHYecKas padoTa ¢ MaTepuaioM JIeKIUid, pa3oop

npeaaraeMbpIxX 3aa4, SKCIIEPUMEHTAIbHbIC HCCIICAOBaHUS, PEIICHUE 3a/1a4);
— TpeamoJiaracTcsl IMPOKOE HCIOJIb30BaHUE 3JICKTPOHHBIX 00pa30BaTEIIbHBIX
peCypcoB;
— oOmleHre ¢ mpenojaaBaTesIMH BO3MOXKHO Kak B pekuMe ON-line B gate BO

BpEMsI MPOBEIICHHS 3aHATHIA, Tak U B pexxume Off-line (mpoBepka nmucbMeHHBIX

pabort nmpenojaBareneM, oOpaTHasi CBA3b);

— KOHTpOJIbHBIE pPa0OTHl (CTApTOBBIM, TEKYIIMA  KOHTPOJIb) MPOBOASATCA B
pEeKUME peabHOr0 BpEeMEHH (3aJlaHusl COOOMIA0TCs 00y4JaroUIuMcs BO BpeMs
3aHATUN, PEHICHWs U OTBETHl OOYydYaloIIMecs OTCHUIAIOT B KOHIE 3aHATHUS

IPENOIaBaTENIO);

Ounas dhopma 00ydeHus:
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— TIpU OYHOH (opMe 3aHITHI OCHOBHOHM YIOp Jenaercs Ha JesTEeIbHOCTHBIN
METOJl TIO3HAHUSI M TPYIIOBYI0 paboTy (IPOCMOTP U OOCYXJEHHE HAy4dHO-
MO YJISIPHBIX ($uIBMOB, CEMHHAPBI U TIpynmoBas  JUCKYycCCHS,

UCCIIE0BATEIbCKUE IKCIIEPUMEHTANIbHBIE PA0OTHI);

— TMpeAnojiaraeTcsi MHUPOKOE WCIOIb30BAHUE DSJIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB;

— IS TIPAaKTUYECKOW palboThl MOJOUPAIOTCS PA3HOYPOBHEBBIC 3a7a4M, YTOOBI
ObUTa BO3MOXXHOCTH BBICTpAaWBaHWs JMYHON 0OpPa30BATEIBHOW TPACKTOPUHU
Kaxaoro odOydaromerocst (ypoBeHb 3aqad BapbHpPyeTCs OT 0a30BOTO 0

YTIIyOJIEHHOTO).

— TMpeArnojaraercs CaMOCTOSITeNIbHAas paboTa oOO0y4yalolmuXxcs MO HU3YYCHHIO
JeKIU, pa30opy cTareil, pelieHuIo 3ajay, MOATOTOBKE K CEMHHapawm,

0(pOpMIICHUIO OTYETOB 110 JIAOOPATOPHBIM paboTam.

BX0qHOM KOHTPOJIb TaHHOW IPOrpaMMBbI BBIXOAUT 33 PAMKH TEMATUYECKOT O
TUTAHUPOBAHUS U SIBIISIETCS HEOOXOIMMBIM YCIOBHEM JIsi 0TOOpa 00ydaroniuxcs
Ha JIOTOJIHUTENbHYIO OOIIEpa3BUBAIONIYI0 O0pa30BaTENbHYI0 MPOrpaMMy IO
HampaBlieHnio «®Pu3uka» 9 knacc. BXOOHONW KOHTPOJb OCYIIECTBIAETCS IO
CpPEICTBAM TECTUPOBAHHUSA, KOTOPOE MPOXOAHUT B PEKHUME PEATBHOIO BPEMEHU C
NPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHl.

[IpoMmexxyTOUuHbIE ATanmbl BHYTPEHHETO KOHTPOJS — 3TO PsA TEKyLIUX
3alaHuid, J1abOpaTOpHbIE M  KOHTPOJbHbIE pPabOThl, KOTOpPbIE MOMOTaroT
dopMUpOBaTE  yMEHHUS  MOJIb30BAThCSA buznuecKuM o0opyaOBaHUEM,
CaMOCTOSAATENIbHO NPUHUMATh PELUICHUS W MPUMEHATh HMEIOIIMECs 3HaHUS B
IPaKTUYECKOM JEATENbHOCTH. B KOHIE Kypca MpeaycCMOTpeHa HTOroBas
KOHTpOJIbHAsl padora.

dopma TOABENEHUS WTOTOB pealu3alliy  JIONMOJHUTEIBHON  00pa3o-

BaTeJIbHOUN MPOrpPaMMBI:
— 3aKIIIOYUTENbHAs UTOroBasi paboTa Mo OKOHYAHUIO Kypca,

— PEC3YyJbTAThI CAa9YX OCHOBHOI'O I'OCYJAPCTBCHHOI'O 3K3aMCHA I10 (1)I/ISI/IKC.
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3. OBPA3OBATEJIBHBIE TEXHOJIOT U

3aHsaTHs ¢ 00yd4aeMbIMU TIPOBOJSATCA B (popMe:

- TEOPETHUUCCKHUX 3aHATUN (TPUEMBI aKTUBHOTO CIYIIAHUS, COCTaBJIICHHE
KOHCIIEKTa, MHTEIIJICK-KapThl);

— NPAKTUYCCKUX 3aHATUH (perieHue 3ajav, o0CYKJICHHE HOBBIX CITOCOOOB
pCILIeHUs 334, 3alMCH B TETPAJIN);

- CaMOCTOSITEILHOM palboThl oOydaromuxcs (camocTosiTeabHas padora ¢
JUTEPaTypO, BUICO, HHCEPT).

B nporecce peanuzaruy mporpaMMbl  IPUMEHSIETCST TEXHOJIOTHS TTPOOJIEMHOTO
OOyYeHHsI U Pa3BUTHUS KPUTUYECKOTO MBIIUICHUS. Y 4eOHOE UCCIIeNOBaHME, JISKAIIee
B OCHOBE pa3BHBAIONIEro OOy4YeHHs, IO CBOECH mpupojae KowieKTuBHO. OHO
Ipe/oaaraeT KPUTHIECKOE COMOCTABIICHUE Pa3HBIX MO3UIINI, METOIOB PE3yIbTaTOB.
Ot 9sTamna BbI30Ba 70 MO3TOBOI0 IITYpPMa, OT YAUBIEHUS JO0 OTKPBITHS - BCE 3TO €CTh
B TEXHOJIOTUM KPUTHYECKOro MeimuieHus. [Ipm  paboTe ¢ TekcToM oOydaromuecs
NPUMCHSIOT TPUEMbl MApPKUPOBKH TEKCTa, COCTABIICHHS «TOJICTBIX» M «TOHKHX
BOTIPOCOBY», COCTABJISIFOT JIBYXYAacTHBIC JHCBHUKH, TaOMUIBI. Pe3yabTarel rpynmoBoi
paboTHI TIPEACTABISAIOTCS B BUIE KiacTepa, cXeMbl. B mporiecce rpynmoBoi paOoThI
(bopMHUPYIOTCS KOMMYHUKATHBHBIC W TIO3HABATEIbHBIC KOMIIETCHIIMM OOYyYaOIIUXCH,
KOTOpbIE HENb3s1 chopMuUpoOBaTh MHAYE, KAK OPraHU30BaB COBMECTHYIO JEATEILHOCTh
oOydvaromuxcs. B mpoiiecce mMOATrOTOBKM K 3aHATHSIM oOOydaromuecs paboTaroT ¢
JIOTIOTHUTENIbHBIMA UCTOYHUKAMU HH(POPMAIMK, HAXOSAT HEOOXOIUMBIE CBEICHUS B
cetu  Hurepuer. Tem cambim Qopmupyercss MHGOPMAIMOHHAS KOMIIETEHTHOCTD,
Pa3BHUBAIOTCSI HABBIKA KPUTHUECKOT'O MBIIIUICHHUS.

st popMupoBanuss WHOOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX KOMIIETCHITUI
oOyuaroruxcss OoNbIlIoOe 3HAYCHHE WMEET BHEIPCHHE B Yy4YeOHBIH MpoIece
UH(GOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHHM.

Camass Oonplnasi I1EHHOCTh 3TOro OOpa3oBaHUs, 3TO TO, YTO OHO
CIIOCOOCTBYET (POPMUPOBAHUIO YMEHUS YUUTHCS, PA3BUTHUIO KIFOUEBBIX KOMIIETEHITUN

00y4Yaromuxcs.



4. 3AJAHMA ITPOEKTHOI'O 1 UCCIIEAOBATEJIBCKOI'O
XAPAKTEPA, BbIIIOJIHAEMBIE B PAMKAX ITPOI'PAMMBI

duznka SBIASETCS BAXKHEHUIIUM HCTOUYHMKOM 3HAHUN 00 OKpyKalollleM MHupe,
OCHOBOM  HAYYHO-TEXHHUYECKOTO TMporpecca U  BaXXHEHUIIMM  KOMIIOHEHTOM
YeJI0BEYECKOM KyIbTyphl. Ee 3HaueHne B COBpEMEHHOM 00pa30BaHUU UCKIIOYUTENBHO
BBICOKO, TaK Kak H3ydyeHHE (U3MKH KaK HayKd, OTpaxaroled HamOosjee oOuue
3aKOHOMEPHOCTH B  MpHponae, (QOpPMHUPYET OCHOBHBIE  TMPEJACTABICHUS O
€CTeCTBEHHOHay4YHOU KapTuHe mupa. JlaboparopHbie pabOThl CIOCOOCTBYIOT Oojee
HOJHOMY YCBOEHHIO 3HAHUH, MOIy4aeMbIX 00yJaroluMcs Ha 3aHATUAX 1O (PU3HKE.

ConepkaHue mOporpaMMmbl Kypca HpeAronaraer NpuoOpeTeHue  OmbITa
UCCIIEIOBATEIbCKOW  JIEATENIHOCTU B c(epe (PU3MUECKOro KCIEPUMEHTA. Kypc
OPUEHTHPOBAH B MEPBYIO OYEPENb HA JESITEIbHOCTHBIN KOMIIOHEHT 00pa3oBaHMs, YTO
MO3BOJISIET TMOBBICUTh MOTHBALMIO OOY4YEHMs, B HauWOOJbIIEH CTENEHU PEean30BaATh
CIIOCOOHOCTH, BO3MOXKHOCTH, TIOTPEOHOCTH MW HMHTepechl oOywaromerocs. B
MPAKTUYECKHE U JJAOOpaTopHbIe padOThl BKIKOYEHBI TBOPUECKHE SKCIIEPUMEHTAIBHBIC
3aJJaHusl, KOTOPbIE HE TOJIBKO MOJHUMAIOT YPOBEHb 3HAHUI 00y4YaroIIUXCA M0 (PU3HUKE U
MOBBIIIAIOT MHTEPEC K MPEeIMEeTy, HO W IO3BOJISIIOT O3HAKOMHUTH OOYYarolIUXCs C
SKCIIEPUMEHTAIBHBIMA METOJAMU  HCCIENO0BaHUsA. Pa3nuuHbple UCCIIEN0BAaTEIbCKHAE
pabOTbl MOTYT BBINOJIHATHCS KAaK WHAMBHUIYaJbHO (O4Has Qopma C MPUMEHEHUEM
00pa30BaTENIbHBIX JAMCTAHIIMOHHBIX TEXHOJOIWi), TaK M B COCTaBEe TPYIIbl (OYHAs
dbopma 00yueHus).

B pe3ynbrarte ocBoeHUs 1a00paTOPHOro MPAKTUKYMa YUaLTUHCS JOJIKEH 3HATh:

- OCHOBHBIE€  TOJOXKEHUS  (U3MYECKUX TEOPUM  KJIACCHUECKOW U
COBPEMEHHOW (PU3UKH U SKCIIEpUMEHTANIbHbBIE (DaKThl, HA KOTOPBIX OHU 0a3UpPYIOTCS;

- (yHIaMEHTaNbHbIE TOHATHUS, 3aKOHbl M MOJENN KJIACCUYECKOW U
COBpEMEHHOM (DPM3HKHU, pErHOHAIBHBIE U YHUBEPCUTETCKUE TPEOOBAHMUS,

- MEPAPXUUYECKYIO CTPYKTYPY MaT€pUH U OCHOBHBIX YCTOMUYMBBIX OOBHEKTOB
MPUPOJIBI OT MPOCTEUIIMX YacTUL] JO0 BceleHHOW, yHHMBEpCAJIbHBIE MEXaHU3MBbI

B3aMMO/ICHCTBUS MaTepUAILHBIX TEJ IIyTeM 0OMeHa dHEpPrueil, UMITYJIbCOM;
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- HOHATUS CUMMETPUM M €€ CBS3b C 3aKOHAMHU COXpaHEHMs (PU3NYECKUX
BEJIMYUH; T[OHATHE [BU)KCHUS KaK H3MEHEHHS COCTOSHMI BO BPEMEHU IIyTEM
MOCJIEIOBATEIbHOCTA KBAHTOBBIX CKAayKOB, (Da30BBIX MEPEXOJOB B (PUIMYECKHUX
CUCTEMAaX, OKPY>Kalolllel MPUpPOEe U OOILIECTBE; - METOAbl UCCIEIOBAHUS U pacuera
MEXaHUYECKUX U TEPMOJIMHAMHYECKUX CUCTEM; IIEKTPUUYECKUX CUCTEM; ONITUKH U T.1.

B pe3ynbraTe 0CBOEHUS JUCHUIUIMHBI 00yYaIOIUNCs JOIKEH YMETh:

- NPUMEHATh 3aKOHBI (M3MKU ANl OOBSCHEHUS (U3NYECKUX SIBICHUN B
NPUPOJIE U TEXHUKE, pelIaTh KAUeCTBEHHBIE U KOJIMYECTBEHHbIE (PU3UUYECKUE 3a]aUH;

- CaMOCTOSITENIFHO TPOU3BOJIUTh H3MEpPEHHUs pa3MepoB, 00bEMa Tena,
OIpPEEIICHUE MACCHI, UCIIOJIB3Ysl IPY 3TOM Pa3HbIE METOIHKHU;

- CaMOCTOSITEIILHO MPOBOANTH U3MEPEHUS IPOMEKYTKOB BPEMEHU;

- U3MEPSTh TEMIIEPATYPY KUJIKOCTHBIMU TEPMOMETPAMU;

- CaMOCTOSTENILHO COOMpPATh ANEKTPUUECKHUE MU U MTPOBOJIUTH U3MEPEHUS
napaMeTpoB LEnu (COMPOTUBIIEHUS], CHITy TOKA, HAIIPSIKEHUE);

— OOBSICHATh U 00pabaThiBaTh PE3YyJIbTATOB SKCIEPUMEHTa (IIPOBEICHUE
pacyeToB MO SKCHEPUMEHTAIBHBIM JaHHBIM UM TMOCTPOEHHE COOTBETCTBYIOIIUX
rpauKoOB, UHTEPIPETUPOBATH HUX);

- CaMOCTOSITETTLHO paboTaTh ¢ Y4eOHOH M CIIPaBOYHOM JIUTEPATYPOH;

- UCTOJIb30BaTh (PU3MUECKHE 3aKOHBI NPU aHAJIU3€ U PEUICHUH y4eOHBIX
pooJIeM.

B pe3ynbrate 0CBOEHUS JUCHUIUIMHBI YYAIUKCS JOJKEH BIaJACTh:

- METOJIaMU MOMCKa U 0OMeHa HHPOpMAIIME 10 BOIIpocaM Kypca;

- METOJIaMU PELIEHUS TUMOBBIX (PU3HUECKUX 3a/a4;

- METOJIaMU MPOBEAECHUS PU3NUECKUX U3MEPEHUII;

- METOJIaMU  KOPPEKTHOM OIEHKH TMOTPEHIHOCTH TMpH  TMPOBEIAECHUU
(pU3UUECKOro SKCIEPUMEHTA.

B paMkax BBINOJMHEHUS MPOrpPaMMbl  KaXKIblii 0OyYarolMiics JOJKEH
BBITIOJIHATh 8 3aIUTAHUPOBAHHBIX JIA0OpAaTOpHBIX paboTr 1o dusuke. Kaxmas
naboparopHass paboTa SBISETCS MUHHU HCCIIEOBaHHEM, CIIOCOOCTBYIOIIUM OoJee

IIOJIHOMY YCBOCHMIO 3HAHUU I10 MPOUJICHHON TEME.
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5. VUEBHO-TEMATUYECKUU TUIAH 3AHSITUN

5.1 O0bem yueOHOI MPpOrpaMmMbl U BU/IbI Y4eOHOH padoThI

Bup yueOHol padoThI Oovem

uacog
O0si3aTesibHBIE ayJUTOPHBbIE yUeOHbIe 3aHATHSA (BCEro) 30
BHeayautopHasi (caMocTOsITeIbHASA) yueOHAast padoTa (Bcero) 3)

B TOM 4HUCJIIC:

caMoCTOsITeIbHAsE paboTa 1O peleHuio 3aaad  0a3oBOro u
MOBBIIIIEHHOTO YPOBHSI CIIOKHOCTH, 1O M3YYEHHUIO JIEKIUH, pa3oopy 5
cTaTrel, IOATOTOBKE K TMPaKTHYSCKHM 3aHATHSAM. Pabora ¢
Pa3JIMYHBIMU UCTOYHUKAMU UH(POpMAITUU
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5.2 TemaTnyecKnil IJIAH W CoOJIepP:KaHMe JONOJHHUTEJIbHON o0lIepasBuBaolleil o0pa3oBaTejbHON nporpamMMbl «Pemienne
CJIOZKHBIX 3aaay4 1o (pusuxe»
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6. TPEBOBAHUS K YCJIOBUSIM OPT AHU3ALIMU OBPA30OBATEJILHOI'O
[IPOLIECCA

Y4eOHO-METOINUECKOE 00ECIIEUECHHUE:

1. Kozen C.M. ®usuka 10-11. [Tocobue mis ydammxcss 1 aOUTypUeHTOB. (B JIBYX
gacTsax). — M.: Muemosuna. 2010.

2. byruxos E.U., Kornparse A.C. ®uznka: Mexannka. —Ousmatiurt, 2004.

3. Mskumes ['.5. YuyeOuuk s yriyOneHHOro u3ydeHus (usuku. MexaHuka. 9
kiacc. — M.: Jlpoda, 2006.

4. Kabapmua O.D., OpnoB B.A. DkcnepuMeHTtanbHble 3amaHus 1o ¢uszuke. 9-11
kiaccel. — M.: Bepoym— M, 2001.

5. Jlanacoepr I'.. Dnementapubiil yueOHuK ¢uszukn.4. 1 M. ITpocsemenue 2004r.

6. JlanacOepr I'.51. Dnementapubiii yueoHuk ¢uszuku.4. 2. M. Ilpoceemenue 2004 r.

7. Jdx. Cksaiipc., [Ipaktuueckas gusuka. — M.: U3narensctBo Mup, 1971.

JlomomHUTENbHAS TUTEpaTypa AJi 00yJaronuXcs U 7Sl TPETojaBaTers:

1. Jlykammk B.W. ®wusnueckas onummuana B 6-7 Kiaccax CpeaHEeW KOsl M.:
IIpocsemenue, 1987 r.

2. 3amaun mo ¢usuke/ Ilom pemakmmert O.4. Capuenko, — HoBocubupck;
HoBocubupckuii rocynapctBeHHbIN yHuBepcuTeT. 2008.

3. C.M. Kozen, B.A. Koposun, B.A. Opnos, U.A, Uoronesuu, B.I1. CrobonsauH.
OU3UKA 10-11 wmaccel. COOpHUK 3amad M 3aJlaHUd C OTBETAMH M PEIICHUSIMH.
[TocoOue st yyamuxcsi 0011eo0opa3oBarenbHbIX yupexxaeHui. M.; Maemosuna, 2004.

4. Kamzeera E.E. OI'D ¢usuka 2024 rox, 30 Bapuantos, GUIIN 2024r..

5. «duznyeckre BeTMYUHBI U UX €AUHUIIBI, Mocksa «IIpocBemienue» 1984 r.

6. A.C EnoxoBuu «CnpaBoyHuk no ¢usuke u TexHuke», MockBa «lIpocBemieHue

1989 .
7. A.C YeproB «Mexnynaponnas Cucrema Enunun M3mepenuid, «Bbicmas mkomiay
Mocksa — 1967 1.

8. LI.b. Kan «bnodusuka Ha ypokax ¢pusukmn», «[Ipocsenienne» Mocksa 1974r
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9.M.C. Kpacun. Pemenne CHoXHbIX W HECTaHIAPTHBIX 3adad 1O  (QU3HKe.
OBpHUCTHYECKHE NPUEMBI TOKUCKA pemienui. — M.: Unekca, 2009.
10.Yeprnoyman A.M. ®usuka. 3amaum ¢ oTBeTaMu W pemieHusMu — M.: Bricmmas
mkona, 2008.

11. C.H. Mauuna. ®usuka. Pemienue 3amad noBBIIMIEHHON CII0KHOCTH. M31aTENBLCTBO
C.-IlerepOyprckoro ynusepcurera, 2004.

12. T.B. Menenun. ®usuka B 3a1a4ax. DK3aMEHAIIMOHHBIC 33/1a4M C pelieHusIMu. M.:
Hayxka, 1985.

13. byxosues b.b., Kpusuenkos B./l., Msaxumes I'.f1., Capaea .M. COopHuk 3a1au

1o 3nemenTapHoi ¢usuke. [locodbue ns camoodpazoBanus. M.: Gusmariaut. 2000.
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7. OUEHKA PEAJIM3ALIMU [TPOI'PAMMBI 1 OBPA30OBATEJIBHBIE
PE3VIJIBTATEI ITPOI' PAMMBI

KPUTEPUN OLUEHMBAHMA
[Ipexxne 4em NpHUBECTH KPUTEPUM OLICHUBAHHUA HEOOXOAMMO ONPEIEIHUTH

TOHATHUS U TPAJAINIO BOSMOXKHBIX OIIHOOK.
['pyOble omumbKku
1. Hesnanme ompeneneHud OCHOBHBIX TOHSTHH, 3aKOHOB, MPABHI, TMOJOXKEHHMA
Teopur, (HopMys, OOMICTIPHUHSTHIX CHUMBOJIOB, 0003HAUCHUS (DU3NUECKUX BEITUYMH,
eIMHUILY U3MEPEHUSI.
2. HeymeHnue BbIIESATH B OTBETE TJIABHOE.
3. Heymenne nmpuMeHSTh 3HAHUS I pEIIeHUs 3a7ad U OOBSICHEHHS (DU3UIECKUX
SBJICHUI;, HEMPaBWIbHO C(HOPMYITHUPOBAaHHBIE BOMPOCHI, 3aJaHUS WM HEBEpHbBIC
OOBSICHEHUS XOJla UX pEIICHUs, HE3HAHUE NMPHUEMOB PEILICHUs 3a/1a4, aHAJIOTHYHbIX
paHee pEelIeHHBIM B Kjacce; OMMOKH, MOKa3bIBAIOI[ME HENPaBUIHLHOE MMOHUMAHHUE
YCIIOBUS 3a]]a41 WJIM HEMIPABUIIBHOE UCTOJIKOBAHHE PEIICHUSI.
4. HeymeHure 9UTaTh U CTPOUTH TPA(UKU ¥ MPUHIUITHATILHBIE CXEMBI
5. HeyMeHue noaroroButh kK paboTe YCTAaHOBKY WM JaOOpaTOpHOE 00OpyAOBaHUE,
MIPOBECTH OTIBIT, HEOOXOIUMBIE PACUYEThI WM UCIIOJIb30BAThH MOYYCHHBIC TaHHbIE NS
BBIBOJIOB.
6. HeOpexxHoe oTHOIIEHHE K JIA0OPAaTOPHOMY OOOPYAOBAHHIO M W3MEPUTEIHHBIM
npubdopam.
/. HeyMeHue omnpenenuTs NoKa3aHus U3MEPUTENLHOTO Npudopa.
8. Hapymenue TtpeOoBanuii mpaBuia O€30MACHOIO TpyJda NpPH  BBHINOJIHEHUH
HKCIIEPUMEHTA.
HerpyOsbie ommbku
1. HetouHnoctn  (OpMYJIMPOBOK, OMNpENEIEHUN, 3aKOHOB, TEOpUW, BbI3BAHHBIX
HEMOJHOTOM OTBETa OCHOBHBIX TPU3HAKOB OMpeAenseMoro mousatusa. Omuoky,
BbI3BaHHBIE HECOOIOCHUEM YCIOBUH MPOBEACHUS OMBITA WM U3MEPEHHI.
2. OmmOKA B YCIOBHBIX OOO3HAYEHUSX HA MPUHIUIHAIBHBIX CXEMaX, HETOYHOCTHU
yepTexei, rpadukoB, cxeM.
3. [Ipomyck wiv HETOYHOE HANTMCAHWE HAUMEHOBAHUN €TUHUI] (PU3UUECKUX BEITUYMH.

Henouersl
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1. HepammoHanbsHbIC 3aMMCH TTPU BBIYUCIICHUSAX, HEPAIIMOHATBHBIC IPUEMBI BEIYHCIICHUH,
npeoOpa3oBaHUil U pElIeHHs 3aau.

2. ApudmMernyeckre OMMUOKN B BBIYUCICHUSIX, €CJIM 3TH OMIMOKHA TPyOO HE MCKAXAIOT
PEATbHOCTD MOTYYEHHOTO Pe3yJIbTaTa.

3. OtnenpHbIE MOTPEITHOCTH B (POPMYITHUPOBKE BOMPOCA HIIA OTBETA.

4. HeOpexHoe BBITTOJIHEHHUE 3aIUCEeH, YepTexe, cxeM, rpadukos.

5. Opdorpaduueckre OMIMOKH.

OreHKa MICHbMEHHBIX KOHTPOJIBHBIX PadoT

Ouenka 5 —cTaBUTCS 3a palOTy, BBINOJHEHHYIO IOJHOCTBIO 0€3 OmuboK u
HE/I04ETOB.

Omnenka 4 —craBuTCs 3a pabOTy, BHIMOTHEHHYIO TTOJHOCTHIO, HO TIPU HAJIMYUU HE
Oosee OomHOM OmMMOKKM W OAHOTO HeaodeTa, Wik 0e3 omuookK, HO He OoJjiee Tpex
HE/I0YETOB.

Ouenka 3 —crtaBuTcs 3a paOoTy, BBINOJIHEHHYIO Ha 3/5 Bcel paboThl MPaBUIBLHO
WIM TpU JOMyIIEHUH He Ooyiee OgHON TpyOoii omuOku, He Oonee Tpex Herpyobix
OIIMOOK, OHOW HErpyOoi OIMIMOKK M TPEX HEIOYETOB, WM MPHU HATUYHUU YEThIPEX-TISITH
HEJI0YETOB.

Ounenka 2 —craButcs 3a pabOTy, B KOTOPOW YHCJIO OMUOOK W HEAO0YETOB
MIPEBBICHIIO HOPMY JIJIsI OTICHKHU 3 WJIA MPaBUIILHO BBITOITHEHO MEeHEe 3/5 paboThl.

Ouenka 1 —craBuTcs 32 pabOTy, HEBBINOJHEHHYIO COBCEM WJIM BBIMOJHEHHYIO C
rpyObIMHU OMMOKAMU B 3aJIaHUSX.

Ouenka 1a60paToOpHBIX padoT

Orenka 4 —CcTaBUTCS B TOM Cllydae, €CJIU YYallUiCs BBITTOTHWI paboTy B MOJIHOM
o0beMe ¢ COOJIOJeHUEM HEOOXOAMMOH MOCIEeI0BAaTEIbHOCTH MPOBEACHUS OMIBITOB U
U3MEPEHMI; CaMOCTOSATENBHO U PAllMOHAILHO MOHTHPYET HEOOXO0AMMOE 000py10BaHUE;
BCE OMbBITHI TMPOBOAWT B YCIOBUSIX M peXUMaX, OOECIECUMBAIOIIUX TOJIyYEHHUE
MPaBWIBHBIX PE3YNIBTATOB U BBIBOJIOB; COOJIIOJAET TPEOOBAHMS MPaBMII OE30MAaCHOIO
Tpy/Ja; B OTYETE MPaBUILHO U aKKypaTHO BBITIOJIHSET BCE 3alKCH, TAOJHIIbI, PUCYHKH,

YepTexu, TpaduKu, BEIYUCICHUS, IPABUIIBHO BBINIOJIHAET aHAJIU3 MOTPEUTHOCTEH.
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Ouenka 3—cTaBUTCA B TOM CJly4dae, €CJIM Y4YallWiics BBIIOJIHWI padoTy B
COOTBETCTBUM C TPEOOBAaHUSMHU K OLIEHKE 4, HO JOIYCTHJI JBa-TpHU HeJloueTa, He Oolee
OJIHOM HerpyOoil OlIMOKH U OTHOTO HEloueTa.

OneHka 2 — cTaBUTCA B TOM CJIy4yae, €CJIM Y4YalllUHCs BBIOJHWI paboOTy He
MOJTHOCTBIO, HO OOBEM BBHIIIOJHEHHOW YacTH TaKOB, YTO IO3BOJISIET IMOJYYUTh
IIpaBUJIbHBIE PE3YJIbTAThI U BBIBOJBL, €CJIM B XOZ€E NPOBEACHHUS ONbITA U U3MEPEHHI ObUIH
JIOTTYTIIIEHBI OIIHOKH.

Onenka 1 — craBUTCA B TOM Cllyyae, €CJIM YYallUHCS BBIOJHWI PabOTy He
MOJIHOCTBIO M OOBEM BBINOJIHEHHOW pabOThl HE MO3BOJIAET CHENaTh MpPaBUIIbHbIE
BBIBO/IbI, BEIYHMCIIEHNUST; HAOIIOE€HUS TPOBOUIUCH HEMPABUIIBHO.

[Mxana OLICHMBAHHUA MMCbMCHHOI'O IPAKTHYCCKOI'O 3a1aHuA.

Onenka Onucanue
3 3a1aHKe BBIITOJHEHO MOJIHOCTHIO
2 3ajaHue BHITIOJIHEHO ¢ HECYIIECTBEHHBIMH OITMOKAMH WITH B
HETOJIHOM 00BbeME
1 3ajaHue pacKphITO YACTUYHO WJIN/U C CYIIECTBEHHBIMH OIIMOKaMU
0 3aaHue He BBIIOJIHEHO WIN BBIIIOIHEHO C OIIHOKAMU

[Ipu ompeneneHUd WTOTOBOTO YPOBHS 3HAHHWH II€JI€COO00Pa3HO IOJIB30BATHCS
CXeMOW OalTbHO-PEHTHHTOBOM CUCTEMBI OIICHUBAHHUS, NPH KOTOPOW 3a TPABUIBHOE
BBITIOJTHEHUE «N» M 00Jee MPOIEHTOB KaXIOH MPOBEPOYHOM pabOTHI 00ydaromeMycs
MaKCHUMaJIbHO OyJIeT IPUCBANBATHCS:

«3» Oata — 3a BBITTOJIHCHHE 3a/TaHKS B PAMKaX MPAKTUIECKOTO 3aHSATHS,

«5» 0ayIoB — 3a TEKYITYI0 KOHTPOJIBHYIO PaboTy;

«25» 6anyioB — 3a UTOTOBBIN KOHTPOJIb;

«3» 0aia — 3a BBIOJIHEHHUE JIOMAIITHETO 3a/IaHus;

«5» 0aJlJIOB — 3a BBIINOJIHEHUE OOJIBIIOT0 JOMAIIHETO 3aaHUs;

Hampumep, MakcumanbpHasi oOI€HKa cojepxkarelbHoro Moayias «OCHOBBI
MEXaHUKW» (GOPMUPYETCS CIEAYIOUIUM 00pa3oM: IpH €ro MPOX0XkKIACHUH 00yJaroluecs
BBITIOJTHAT TPY KOHTPOJIBHBIC Pa0OTHI B 5 0aIOB, YETHIPHAIIATH MPAKTHYCCKUX 3aaHMUs

o 3 Gasta, Tpu OONBIIMX JIOMAITHUX 3aJaHus B 5 0aslioB.
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8. JNIAKTUYECKUE MATEPHUAJIBI K ITPOI'PAMME

JlunakTrueckue MaTepuaibl MPeIyCMaTPUBAIOT OPTaHHW3AIMI0 OCHOBHBIX JTalloB
y4eOHO-TI03HABATENFHON JEATEIFHOCTH OOYYAIOIIUXCS: MPUMEHEHUE M aKTYaTH3aIHio
TEOPETUYECKHUX 3HAHWH, CAMOKOHTPOJIb KaueCcTBa YCBOCHUSI MaTepuaja, UCIOIb30BaHNE
QITOPUTMOB PELIEHUS 3a]a4y, BBHIMOJIHEHHE CAMOCTOATEIBHBIX, MPAKTHUECKUX U
KOHTPOJIBHBIX PadoT.

JlunakTuueckue — Marepuanbl  Kypca — coAaepkaT — Halop  pacyeTHBIX,
DKCIIEPUMEHTATIBHBIX M TpapUYecKUX 3a7ad, OPUEHTUPOBAHHBIX Ha (HOpPMHUpPOBAHHE
YCTOMYMBBIX HABBIKOB PEIICHUS 3a7]a4 PA3HOTO YPOBHS CIOXKHOCTH. 3a7a4d MO100paHbI
TakUM 00pa3oM, YTO JAIOT O0YyYaromeMycsi BO3MOXHOCTb OCMBICIUThH CYILECTBEHHBIC
MPU3HAKH MOHATHUS, PACCMOTPETh (PU3NUYECKOE SIBJICHUE HA YpOBHE (haKTOB, (DU3MUECKUX
BEJIMYUH U (PU3NIECKUX 3aKkoHOMepHocTel. [logbop 3amaHmii O3BOJNSET OpraHU30BaTh
Qg PepeHIIMPOBAHHYIO Ay TUTOPHYIO B TOMAITHIOIO paboTy.

3amaHusi, KOTOPhIE MOMYYaroT O0ydarollfecs, COCTOSAT M3 MPHUMEPOB W 3a/1ad W3

COOpPHUKOB 3a/1a4 MPUBEAEHHBIX B CIIUCKAX JUTEPATYPHI.
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9. SJIEKTPOHHBIE PECYPCEHI ITPOT'PAMMBI

Ne DJIEKTPOHHBII ajpec Coaepxanue nHpopmanumn Pexum
aocTymna

http://experiment.edu.ru EcrecTBeHHO-Hay4YHbIe dKCHEpUMEHTH — | CBOOOTHBII
duznka: Kommexus Poccuniickoro
00111e00pa30BaTEIILHOTO MOPTAJIA

https://phys-oge.sdamgia.ru/ | Cnam 'MA: pemry ET'D CB0OOIHBII

https://fipi.ru/oge/demoversi | deaepanbHbIii HHCTUTYT CBOOOIHBIN

i-specifikacii-kodifikatory MeJarornyeckux u3MepeHui

http://www.physics.ru OTKpHBITHIH KosIeK: Pusnka CBOOOIHBIN

http://www.elementy.ru DneMeHThl:  TONmyNsApHBIA  cadT o | CBOOO HBIN
byHIaMEHTAIBHON HAayKe

http://www.effects.ru BuptyaneHbiii  ¢oHI ~ ecTecTBeHHO- | CBOOOIHBIM
HAYYHBIX u HAYYHO-TEXHHUYCCKUX
s dexroB «IddexTuBHAS DU3HKA»

http://edu.ioffe.ru/edu OO0pa3oBateibHbIC MaTepHaIbl o | CBoGOIHBIN
¢duszuke OTU um. A.®. Modde

http://www.decoder.ru OmnnaitH-ipeoOpa3oBartesib enununt; | CBOOOIHBIM
HU3MEpEHHS

http://www.e- [TopTan ecrecTBeHHBIX HayK: Du3nka CBoOOHBII

science.ru/physics

http://www.afportal.ru IMpoexr AFPortal.ru: actpodmsmueckuii | CBOOOTHBIIH
opTan

http://www.fizika.asvu.ru IMpoekT «Bcst pusuka» CBOOOTHBII

http://barsic.spbu.ru/wwwi/te | CamotectupoBanue IMmKOJIbHUKOB 7-11 | CBOOOHBIM

sts KJIACCOB M a0UTYPHUEHTOB MO (HU3HKE

http://fn.bmstu.ru/phys/bib/l | Tepmoaunamuka: snekTpoHHbIN yueOHUK | CBOOOTHBIIH

-NET o Qusuke

http://marklv.narod.ru/mkt VYpOKH 110 MOJNEKYISIPHON (HU3UKE CBoOOHBII

http://physics.nad.ru dusnka B aHUMaLUAX CB00OOIHBII

http://presfiz.narod.ru dusKKa B MPE3CHTAIUSIX CBOOOIHBIN

http://physics03.narod.ru ®du3nKa BOKpYT Hac CBoboaHbI

http://www.fizika.ru Ousuka.py: Caiir mua  ywammxcs u | CBOOOIHBIN
npernoiaBateneii pusnku

http://physicomp.lipetsk.ru dusukoMIl: B TOMOIIs HauuHaromemy | CBOOOIHBIN
busuky

http://nuclphys.sinp.msu.ru | Sinepuas ¢usuka B UaTepHETE CB0OOIHBII
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http://www.e-science.ru/physics
http://www.e-science.ru/physics

http://www.n-t.org/

Hayka wu  TtexHuka:
oubmmoteka. [Togbopka
MOMYJISIPHBIX YO THKAITAi

AJIEKTPOHHAS
HAy4YHO-

CB0OOHBII
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