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MNOACHUTEJBHASA 3AIINCKA

Conepxanue mporpaMmbl 1o (u3uke HampaBieHO Ha (GOpPMHpPOBaHUE
€CTECTBEHHOHAYYHOUH KapThHBI MUpa oOy4daronuxcst 10—11 kimaccoB npu oOydeHUH
ux Qusnuke Ha 0a30BOM YpPOBHE HA OCHOBE CHUCTEMHO-JESTEIIbHOCTHOTO MOJXOJa.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHupyemMbiM
JUYHOCTHBIM, MPEAMETHBIM U METaNpeJIMETHBIM pe3yJibTaraM OOy4YeHHs, a Takke
YUUTHIBAET HEOOXOJUMOCTh pEANU3AlMN MEXKIPEIMETHBIX CBSI3eM (PU3UKU C
€CTECTBEHHO-HAYYHBIMH YYE€OHBIMH MpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIC
eI U3Y4YeHHs (PU3UKK Ha YPOBHE CpelHero oOIiero oopa3oBaHus, IIAHUPYEMBbIE
pe3yabTaThl OCBOCHUS Kypca (GU3HKH: INYHOCTHBIC, METaNpeIMETHbBIC, TPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[IporpamMma no (pusMKe BKIIOYAET:

- IJIJAHUPYEMBIE Pe3yJIbTaThl OCBOECHUS Kypca (PU3UKM Ha 0A30BOM YPOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

- coziep>kaHue yuyeOHoro npeamMera «Pusnka» 1mo rogaM o0yyeHusl.

du3znka Kak Hayka O Hambojee OONMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe yuyeOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxaromeM Mupe. LIkoapHBIA Kypc GU3MKK — cUCTEMOOOPa3yOLuit
JUIsL €CTECTBEHHOHAYYHBIX yUEOHBIX IPEIMETOB, MOCKOIbKY (U3MUYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOLIECCOB M SIBJICHUM, H3ydyaeMbIX XUMHEH, OuOJIOTHEH,
¢uzmyeckoir reorpadueir u  actpoHomueir. Hcmonp3oBaHWE UM aKTHUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeleNsieT  XapakTep U pa3BUTHE
pa3HOO0Opa3HbIX TEXHOJOTUU B c(hepe SJHEPreTUKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCA,
MOJIYYEHHUs] HOBBIX MAaTe€pUaloOB C 3aJaHHbIMU CBOWCTBaAMHU M Apyrux. M3ydenue
(U3MKM BHOCUT OCHOBHOMW BKJaJ B (POPMUPOBAHUE €CTECTBEHHOHAYYHOM KAPTHHBI
Mupa oOydarommxcs, B (OPMHUPOBAHHWE YMEHUW MPUMEHSATh HAYYHBIM METOJ
MO3HAHUS NP BHINOJHEHUN UMHU YUYE€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca ¢Gu3UMKM IS YPOBHS CpPEIHETO OOINEro oO0pa3oBaHMS
MOJIOKEH PAJ HACH, KOTOphIE MOXHO paccMarpuBaTh KakK MPHUHIUIBI €ro
IIOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COIEPXKUT MaTepuai U3 BCEX pa3/esioB (PU3MKHU, BKIIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cooTBeTCTBMM C HEW MmaTepuan Kypca (PHU3UKH
o0ObeaMHEH BOKpyr ¢usmyeckux Teopuil. Benymmm B Kypce sABiIseTcs
dbopMHpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTEPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeArnosiaraeT HCIOJIb30BaHHE
IYMaHUTAPHOTO TOTEHIMANa (PU3UYECKON HAYKH, OCMBICIICHUE CBSI3U DPa3BUTUSA
bu3KMKK ¢ pa3zBUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
U SKOJIOTUYECKUMU MpoOIeMamMH.



Hoes  npuxnaonou  nanpasnennocmu. Kypc ¢Gusukm npeanonaraer
3HAKOMCTBO C HIMPOKUM KPYTrOM TE€XHHUYECKUX M TEXHOJIOTHYECKUX MPHUIIOKEHHI
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonoeuzayuu peanusyercss MOCPEACTBOM BBEIEHHUS DJIEMEHTOB
coJiep KaHusl, MOCBAIIEHHBIX SKOJOTUYECKUM TIpoOieMaM COBPEMEHHOCTH, KOTOPhIE
CBS3aHBbl C Pa3BUTUEM TEXHUKA U TEXHOJIOTHM, a Takxke OOCYXIEeHUs MHpoOiieM
PalMOHATBHOTO MPUPOJIOTIOIL30BAHUS U DKOJIOTMYECKOM 0€30MacCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (DU3HKH Ha YpOBHE CpEIHEro OOIIEeTo
oOpa3oBaHMsl SBJISAIOTCS (u3nueckue Teopuu ((HOpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3NUECKON TeopuH, posiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHUIX O IPUPOJIE, TPAaHUIAX TPUMEHUMOCTH
TEOPHIA, /ISl ONMCAHNS €CTECTBEHHOHAYYHBIX SIBJIEHUN U IIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOAX0A B Kypce (HU3UKU peamu3yercs, Mpexkie
BCEro, 3a CUET OpraHM3allM SKCIEPUMEHTAIBHOU JESATENIbHOCTH OO0YYarOIIUXCS.
Jli1s 6a30BOro ypoBHS Kypca (PU3MKH — 3TO UCIOJIB30BAaHUE CUCTEMBI (DPOHTATIBHBIX
KPaTKOBPEMEHHBIX 3KCIEPUMEHTOB U JJAOOPATOPHBIX pabOT, KOTOPHIE B IpOrpaMme
no (¢u3uke OO0bEIUHEHBl B OOUIMM CHHCOK YYEHHMUECKHUX MPAKTUUYECKUX paloT.
Boijenienrie B yKa3aHHOM TIepedHe J1abopaTOpHBIX paldoT, MPOBOJUMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS YYaCTHHUKaAMHU OOpa30BaTEIbHOrO Ipoliecca
UCXOJsl U3 OCOOEHHOCTEH IUIAaHUPOBAaHUS M OCHallleHus KabuHera ¢usuku. [lpu
3TOM O00€CHeYHMBaEeTCsl OBJIAJIeHUE OOYYalOIIMMHUCS YMEHHSIMU MPOBOAMTH
KOCBEHHBIC HM3MEPEHHUs, HCCICNOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEIUYMH H
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

bonbiroe BHUMaHHE yAETAETCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM AJis pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJIIOTCS 337aud C SIBHO 3aJaHHOU
¢buznyeckoil MOAENbI0, TO3BOJIAIOIIME TPUMEHATh M3YyYEHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjiena Kypca, TaK M HMHTETPUPYs 3HAHUS W3
pa3HbIX paszfenoB. JJis KaueCTBEHHBIX 3a/lady MPUOPHUTETOM SIBJISIOTCS 3a/laHus Ha
OOBSICHEHHE NPOTEKaHUs (PU3MUECKUX SBJICHUNW M TMPOIECCOB B OKpYXKarollen
KU3HH, TpeOyronue BbIOOpa (PU3NYECKOW MOJEIN JUIsl CUTyallMd MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpedoBanusamu DPI'OC COO « marepuaibHO-
TEXHUYECKOMY 00ecCreueHn0 yueOHOTo mporecca 0a30Bblii YPOBEHb Kypca (DU3UKHU
Ha YypOBHE CpeIHero oO0miero oOpa3oBaHUsI JIODKEH H3y4aTbCsd B YCIOBHUSX
MPEIMETHOrO0 KaOuHeTa (PU3MKM WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHOHAYYHOro IMKJIa. B kabuHeTe (U3UKHU JIOJHKHO OBITh
HeoOXxoauMoe JabopaTopHoe OOOpYyIOBaHUE [IJIsi BBIMIOJIHEHUS YKa3aHHBIX B
nporpaMMe 1o (PU3HKe YYCHHUECKHX MPAKTHUECKUX padoT M IEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMOHCTpallMOHHOE  00OpyaoBaHHEe (GOPMHUPYETCS B COOTBETCTBUH C
OPUHITUIIOM  MWHHUMAJIBHOM  JOCTaTOYHOCTH M 00ECleunBaeT MOCTAHOBKY
MEPEUNCICHHbIX B TMporpamMme 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil Jyis



UCCIIEIOBAHUSI ~ M3Yy4YaeMbIX  SBJICHUM U  TPOLIECCOB, OMIOUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpyAOBaHHE [JIi YYEHWYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BHJIE TEMATHUYECKHX KOMIUIEKTOB M OOECIEUYMBAETCS B pacueTe
OJIHOTO KOMIUIEKTa Ha JByX oOOydamomuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO 00OPYIOBaHUS JOJKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(PPOBBIX TPHOOPOB, a TaKKE KOMIIBIOTEPHBIX
WU3MEPUTETHHBIX CUCTEM B BHJIC TU(PPOBHIX TaOOpaTOPHUH.

OCHOBHBIMH TICJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUN SBJISTFOTCSI:

- (¢opMupoBaHWE HWHTEpPeca W CTPEMJICHHS OOYYAIOIIMXCS K HAYIHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX  HUHTEJUIGKTyaJlbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

- pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJC MO3HAaHUA M (popMUpOBaHHE
HCCIIEI0BATENbCKOTO OTHOIICHUS K OKPYAIOIIUM SIBIICHUSIM;

- (hbopMHUPOBAHKE HAYUYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3YYCHHUS] OCHOB
CTpOEHUS MaTepUu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

- ¢dopMHpOBaHHE YMEHUU OOBSCHATH SBJICHUS C MCIOJb30BaHUEM
bu3MYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

- (opMHUpOBaHME TPEACTABICHUA O POJIU (PUBUKHU [UJISI PA3BUTHUSL JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTkeHne 3TUX 1enel odecreuynBaeTcs pelieHUueM CIEAYIOIUX 3a/1ad B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUs:

- IPUOOPETEHNE CUCTEMBI 3HAaHUN 00 O0IIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO busuKy,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

- (opMupoBaHHEe YMEHHUN TPUMEHSITH TEOPETHUUECKUE 3HAHUS JJIA
0o0BbsiCHEHUS (DU3UYECKUX SBJICHUM B TPUPOAEC U JJIA TPUHATHS MPAKTHUYECCKUX
PEIIEHU B MOBCEAHEBHOM KW3HU;

- OCBOGHHE CIIOCOOOB pEeIICHUS pPa3IUYHBIX 3a7ad C SBHO 3aJlaHHOMN
bu3MYecKo MOENbI0, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE CO3JIaHHE
(bU3UIECKON MOJIeTH, aIeKBAaTHON YCIIOBHUSM 3a1a4H;

- TOHMMaHHWe (U3UYECKUX OCHOB M TPHUHIIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

- OBJIQJICHUE METOJaMU CaMOCTOSITEJIbHOTO IIJIAHUPOBAHUS U TPOBEICHUS
bU3MYeCKUX  OKCIEPUMEHTOB, aHajiu3a W  UHTEpHpeTanud  UHpopMaiuuy,
OTpEENIeHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

- CO3/IaHME€ YCJIOBUM JUIsl Pa3BUTHUS YMEHHM MPOEKTHO-HUCCIEA0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

IIporpamma paccuurana Ha ucnosab3oBanue Y MK:

1 T'.JI. Msakuwes, b.b. ByxoBueB, B.M. Yapyrun nox penakumeir H.A.
[TapdentbeBoii. ®usuka 11 kmacc (6a30BbI ypOBeHB). YUEOHUK. - AKIMOHEPHOE
obmectBo UznatenbctBo «IIpocBenienue
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2 I'JI. Mskumes, b.b. byxosues, H.H. Corckuii mon penakumeir H.A.
[TapdentreBoii. @usnka 11 kimacc (6a30BbI YPOBEHB). YUEOHUK. - AKIIMOHEPHOE
obmectBo MznarensctBo «IIpocBemnienue

MecTo yueOHOro npeamMera B yueOHOM IJIaHe

Ha wmsydenune ¢uszuku (0a30BBII YPOBEHb) Ha YPOBHE CpEIHEro OOIIEero
obOpazoBanus otBojauTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HECNIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

Koyin4ecTBO KOHTPOJILHBIX U J1A00PATOPHBIX PadoT

Kitace KonmgectBo KOHTpONBHBIX | KonuecTBO 1a60paTOpHBIX
pabor pabor
10 4 5
11 5 6

Buabl 1 popMbI NPOMEKYTOYHOM M UTOIOBOM ATTECTALMH
[IpoMexyTouHas arTecTalysi NPOBOAUTCS B (OpME: TECTOB, KOHTPOJIbHBIX,
CaMOCTOSITEJIbHBIX, MPAKTUYECKUX W TBOPUYECKUX palOT. VYuaiuecs NpOXOAST

MEPEBOJIHYI0 ATTECTAIMI0O B COOTBETCTBUU C PEIICHUEM II€JCOBETA, WUTOTOBYIO
arrecranuio — B Buue EI'D.



COJEP XAHME OBYUYEHUA
10 KJTACC

Pa3znen 1. ®u3nka ¥ MeTOAbI HAYYHOI'0 NO3HAHUA

®usuka — Hayka o npupone. HayuHnble MeTOIBI NTO3HAHUSA OKPYXKAIOILIETO
Mupa. Ponb DJKCrepuMeHTa M TEOpUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MopenvupoBanue (pU3NYECKUX SBJIECHUN U mpoueccoB. HayuHble rumoTessl.
®duszuveckre 3aKOHbI U TEOPHH. [ paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B HOpMUPOBAHMM COBPEMEHHOM HAyYHOW KapTHHbI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

Ananoroele U UU(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEILHOCTh MEXAHUYECKOI'O JIBMYKEHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpelHsIE CKOPOCTh, MTHOBEHHAsl CKOpPOCThH) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMenieHnil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSIMOJUHEHHOE ABMXeHHE. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EepEeMENICHUs
MaTepUaJIbHONW TOUKHU O[] [ | BpeMeHHU.

CBobOosHOE TIazieHne. Y CKOpeHHE CBOOOTHOTO MaACHUS.

KpuBonmuueinnoe nBwxkeHue. JIBW)KEHHWE  MaTEpUATbHOM TOYKH IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0OBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTPOMCTBA W TNPAKTUUECKOE MPUMEHEHHUE: CIHUIAOMETP,
JIBI>KCHUE CHAPSIOB, IICMTHbIC U PEMEHHBIC MEepeIayun.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, ULTIOCTPALMS KHHEMAaTHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBwxeHust Tena, OPOIIEHHOTO TMOJA YIioM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

HamnpagpneHnue ckopocTu pu ABUKEHUHM 110 O[] pyKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol
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N3yuyeHne HEpaBHOMEPHOIO NBUKEHUS C LIEIBIO ONPEACICHUSI MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKAY IyTSAMH, MPOMACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue ABMxKEHUS Tena, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  [anmunes. IlepBwii  3akoH  HproToHA.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uiiuu cuil. Bropoit 3akon HeroToHa
JUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA /11 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsxkectd. llepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl TpeHust (mokos, CKOJbXEHHs, KadueHusi). Cuia TpeHHs.
Cyxoe Ttpenue. Cuna TpeHUs! CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TEJIA B )KUIKOCTHU UJIH Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuibl OTHOCUTEIBHO OCH BpamieHud. llnewo cuibl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHHYeckne YCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHWE: TMOJIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME NHEPIUHN.

CpaBHeHUE Macc B3aUMOICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3smepenue cu.

CroxeHue CHil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTro Tesa. Buabl paBHOBECHS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbe maTepuanbHOM TOUYKHM (Tesa), CUCTEMbl MaTepHaTbHBIX TOYEK.
NmnynbC CUbBl 1 U3MEHEHUWE HMITYJIbCa Tejla. 3aKOH COXPAaHEHHS UMITYJIbCa.
PeakTuBHOE IBHIKCHHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunetnueckass sHeprusi mMaTepualibHOM TOYku. TeopeMa 00 HU3MEHEHHUH
KUHETUYECKON SHEPTHM.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIpyTO
nedhopmupoBaHHOW  mpyxkuHbl.  [loTeHIManpHas  JHEprusi Tena  BOIU3U
MMOBEPXHOCTH 3EMIJIH.



[lorenuuanbHple W HemoTeHUWadbHble  Cuibl.  CBs3b  pabOTHI
HEMOTCHIHAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIruHM CHCTEMBI TEIL
3aKOH COXpAHEHUSI MEXAaHUYECKON SHEPTHH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre ycTpoNCTBa U MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBU)KCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIHATILHON 3HEPTUU B KHHETHYECKYIO U 0OpaTHO.

Jlabopamopnasa paboma Nel ViccnemoBanue CBsS3HM pabOTHI CHIIBI  C
U3MEHEHUEM MEXaHWYECKOM 3HEpPIruM Teja Ha MPUMEpPE PACTSIKEHUS PE3UHOBOIrO
KIyTa.

Pasznes 3. MousiekyasipHas pU3NKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBUKEHUS U
B3aMMOJECUCTBUSA 4YacTUI[ BemlecTBa. Moaenu CTpOEHHUsI Tra30B, KHUIKOCTEU H
TBEPIIBIX TEN U 00BSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3TUX Mojeleid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens wupeanbHOro rasa. (OCHOBHOE YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUM HJCaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasza. lllkama
temrepatyp KensBuHa. ['a30Bble 3akoHBI. Y paBHeHne MeHaeneeBa—KianerpoHa.
3akon JlanbToHa. M30mpoueccsl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpelcTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zobapa.

TexHuyeckre yCTpOMCTBA M NPAKTHUUECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AMCKPETHOE CTPOECHHE BelecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJCHUCTBU.

Mogens, WUTIOCTpUpYIOIIas IPpUpoay AaBICHHUS Ia3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YpPABHEHHE COCTOSIHUSI HJICAJIbHOTO Tasa,
M30IPOLECCHI.



Jlabopamoprnasa paboma Ne2 OmpeneneHre Macchl BO3yXa B KJIACCHOU
KOMHAT€ Ha OCHOBE H3MEpEHHH 00BbEMa KOMHATHI, JABJICHHUS W TEMIEpPaTypbl
BO3/lyXa B HEW.

Tema 2. Ocnosvlt mepmoouHamuku

TepmonnHamuueckasi cucteMa. BHYTpeHHsISI SHEPrUsi TEPMOJUHAMHYECKON
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl U padbora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  HWACAJIBHOrO  rasza. Buiael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIIONEpeaaye.

[lonsTe 006 agmabatHOM mporiecce. I[lepBbIil 3aKOH TEPMOIMHAMUKU.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akon TepmoguHamMuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeruoBele  MammHbl.  [IpyHOUOBI  ACUCTBUSA — TEIUIOBBIX  MAIllMH.
[TpeoOpa3oBanusi »HEpruM B TEIUIOBBIX MamMHax. KoadduuueHt mnone3Horo
neiictBus TemoBod MammHbl. [lukn KapHo u ero koaguuueHT Mnone3Horo
NeHCTBUS. DKOJIOTHUYECKUE TPOOIEMBI TEIIOIHEPTETHKHY.

TexHuueckue yCTpoWcTBa M IMPAKTHUYECKOE IPUMEHEHUWE: JBUIaTellb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW 3HEPruu Tejla MPU COBEPIICHHH PaOOThI: BBLIET
npoOky u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHnue BHYTpEeHHEN sHeprun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OneIT 1o aauabaTHOMY PACHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Monenn mapoBoil  TypOMHBI, JBUTaTeiasi BHYTPEHHEIO  CropaHus,
PEaKTUBHOTO JIBUTaTEJIsl.

Tema 3. Aepecammnvie cocmoanus eeuwgecmea. Dazosvie nepexoovl

[Tapoo6pa3oBanue u KoHaeHcanus. Vcnapenue u kuneHne. AGCOIIOTHAS U
OTHOCUTEJIbHAsL BJIAXXHOCTh BO3ayxa. HacelmieHHbll map. YjaenbHas TeIioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe teno. Kpucramnmueckue u amopgHbie Tesia. AHU30TPONHS CBOMCTB
kpuctauioB. Kuakue kpuctamasl. CoBpeMmMeHHble Matepuaibl. [lnaBienue u
KpUCTaJUTU3aIs. Y IeJbHasl TerioTa miasieHus. Cyoaumanus.

YpaBHeHUE TEII0BOTO OajaHca.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.



Kunenue IIPpHU TOHM’KCHHOM J1daBJICHUU.

CriocoOsbl N3MEPCHUS BIIA)KHOCTH.

Ha6J'IIOI[eHHe HarpC€BaHUs U INIABJICHUA KPUCTAJIIMICCKOT'O BCIICCTBA.
I[CMOHCTpaHI/IH KpUCTAJJIOB.

Pazneu 4. DiaekTpoanHamMuka

Tema 1. dnekmpocmamuxa

OnexTpu3anus Ted. OJEKTpuyeckuid 3apsan. JlBa BuAa 3IEKTPUYECKUX
3apsAn0B. IIpOBOOHUKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHUS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. TodedHbBI 3JIEKTpUYECKHIA
3apsii. DnekTpuueckoe mnose. Hanpsok€HHOCTh snekTpuueckoro mnodis. [IpuHiun
CYNEPHO3ULUN 3IEKTPUUECKUX MOJeH. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJIAL.

Pabora cun anextpoctatnueckoro noissa. llorenuman.  Pa3HocTh
NOTEHIUAIOB. [IpOBOJHUKM M JUAJIEKTPUKKM B 3JIEKTPOCTATUYECKOM IIOJIE.
JlupnnekTpuyeckas IpOHULIAEMOCTb.

OnexrpoémkocTs. KoHIeHcaTOp. DIIEKTPOEMKOCTD INIOCKOIO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpoMCTBA M IPAKTHYECKOE IPUMEHEHME: DIIEKTPOCKOIL,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJl.

IIpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyecKas 3aluTa.

JINDIIEKTPUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATopa OT IUIOLIAAH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Jlabopamophas paboma Ne3 VIzmepeHue 3JIeKTpOEMKOCTU KOHAEHCATOpA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMUS JJIEKTPUUYECKOTO TOKA.
HcTtounuku Toka. Cuna toka. [lIocToOSSHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y IEIBHOE COMPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIbHOE, CMEIIIAHHOE COCIMHEHNE TPOBOJHUKOB.

PaGota »snextpuueckoro Toka. 3akoH Jhxoyns—Jlenma. MonrHOCTS
AIEKTPUYECKOTO TOKA.
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DNEKTPOJIBUXKYILAasi CUJIa U BHYTPEHHEE CONMPOTUBICHHE MCTOYHUKA TOKA.
3akoH Oma 171 OTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. KopoTkoe 3ambikaHue.

OJIEKTpOHHAasT  IPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA AJIIEKTPOHHBIX ITYYKOB.

[TonynmpoBonuuku.  CoOCTBEHHass W TNPUMECHass  MPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE IPUOOPHI.

ONEKTPUYECKU TOK B  pacTBOpaXx M  pacilaBax dJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpudeckuii TOK B Tazax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: aMIIepMETp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKH TOKa, OJICKTPOHArpeBaTEbHBIC TMPHUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOIHUKOBBIN IHO/, TaTIbBAaHUKA.

HNTorosasi KOHTpOJILHAs padoTa

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COINPOTHUBIICHUS LUIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuana.

CMelnranHoe COeIMHEHUE MMPOBOIHUKOB.

[Ipsamoe wu3MepeHHne HSIEKTPOABMKYIIEW cuibl. KopoTkoe 3aMbIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONMPOTUBJICHUS.

3aBUCUMOCTh COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3yXaA.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Jlabopamoprnass paboma No4 VI3ydyeHWe CMENIAaHHOTO  COCIUHCHHS
PE3UCTOPOB.

Jlabopamopnasa paboma Ne5 W3mepeHue dIEKTPOABUKYIIEH  CHIIBI
MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHUSI.

Habmronenue amexTpoimsa.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiiacce oCylIecTBISETCS C
y4€TOM COJEpPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nousimusi, CBI3aHHbIE C M3yYEHUEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHWE, HAay4yHbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOJIIOACHHE, FIKCIIEPUMEHT, MOJICTIMPOBaHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: peuieHHEe CUCTEMbl YpaBHEHHM, JHUHEWHas (QYyHKIMS,
napaboa, rumnepOosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
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CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexanmdeckoe IBIKEHUE B KUBOW mpupoae, nuddysus, ocMoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayH, TEIIIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: NTUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEH U
ra3oB, JJICKTPHUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTHYECKAS HUCCOLUALMS,
rajbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHUE IBUKEHUW C UCIOJIb30BAHUEM MEXAHH3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJIOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEpPHATIOB, B TOM YKCJIE HAaHOMATEpHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEpOKC, CTPYMHBIN MIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KUIACC

Pa3znen 4. JiaeKkTpoaAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKYUUA

[TocrostHHble  MarHuThl.  B3auMoJelcTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOM
WHIYKIHWH TO0JIA OCTOSSHHBIX MarHUTOB.

MarautHOE mMoJIe TPOBOAHHMKA C TOKOM. KapTuHa IMHUKA WHIAYKIUU
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NIPOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIpaBJICHUE.

Cuna Jlopenuna, €€ Moaynb W HampaBieHHE. J[BHKEHUE 3apsyKEHHOUN
YaCTHUIIbl B OJJHOPOJHOM MarHUTHOM MoJje. PaGota cuibl Jlopenria.

SIBiieHME DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MAarHUTHOMU
MHOYKIUAKW. OJIEKTPOABIKYINAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
nHaykunu @apanes.

BuxpeBoe »snektpuueckoe moje. DJIEKTPOABMKYIIAS Ccujla HUHAYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[Ipasuno Jlenua.

NHnykTuBHOCTh. SIBIEHHE CaMOMHAYKIHUH. OJIEKTPOABUXKYIIAS CHUJA
CaMOUHTYKIIHH.

DHEeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.
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DIEeKTpOMarHuTHOE MOJIE.

TexHuyeckne yCTpoHMCTBA W MPAKTHUYECKOE IPUMEHEHHE: ITOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHUL, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM ITOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SBNeHNE SIEKTPOMATrHUTHOW UHIAYKIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTD AJIEKTPOABUKYILIEH CUIIbI HHAYKIUNA OT CKOPOCTU W3MEHEHHS
MAarHuTHOTO MOTOKA.

SIBneHne CaMOMHAYKIUU.

Jlabopamopnasa paboma Nel W3yueHue MarHUTHOTO TOJISI KaTYHIKU C
TOKOM.

Jlabopamopnasa paboma Ne2 WccnenoBaHue JACHCTBUS TMOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM.

Jlabopamopnas paboma Ne3 WccienoBaHue SIBICHHS 3JIEKTPOMArHUTHOMN
WHTYKIIVH.

Paspneu S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebGarenbnast cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOIeOaHMUs.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoieOaHUU.
[IpyVMHHBIN MasTHUK. MaremMaTH4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbupiii koHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIE KOJIEOAHUS B
UJICATPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPIr'UM B UJI€aTLHOM KOJIe0aTeIbHOM KOHTYpE.

[Ipencrapiienue o 3aTyxaromux KojieOaHusx. BoIHYyKIEHHbIE MEXaHUUECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

Ilepemennpiii TOk. CHHYyCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYJHOE W JCWCTBYIOIIEE 3HAUYEHUE CHUJIBI TOKA WU
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepenavya u moTpedIeHNE MMEKTPUIECKON
SHEPIruM. DJKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckre yCTpOMCTBA M IPAKTUUYECKOE INPUMEHEHUE: JJIEKTPUUYECKHUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.
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Jlemoncmpayuu

UccnegoBanne mnapameTpoB KoJieOaTENbHOW CHUCTEMbl (IPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

Habmronenue 3aryxaromux KojieOaHUH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Hab6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuminorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSKEHUS OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu moCienOBaTEIBHOM COCIUHEHUHM PE3UCTOPA, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TUHUYU AIEKTpONepeaauH.

Jlabopamoprnasa paboma Ne4 UccnenoBaHue 3aBUCUMOCTH TIEPHOJA MaJTbIX
KOJIeOaHM rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHble 60JIHb

MexaHnueckue BOJHBI, yciaoBusa pacrpocTpaHenusa. Ilepuon. CkopocTb
pacrnpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJIHBI.
HuTtepdepenius u udppaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeToMIIeHUe, nojsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3JIeKTpOMarHUTHHIX BOJH. [IpuMeHeHre 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TeNEBUICHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Kone6mromieecst Teo Kak UCTOYHHK 3BYKa.

HaOmronenue oTpaskeHus U PEJTOMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdeperunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIIOW U
4acTOTOM KOJICOaHUIA.

HUccnenoBanne  CBOWCTB  DJEKTPOMArHUTHBIX  BOJIH:  OTPa)XCHHE,
pesIoMJICHUE, TTOJSIpU3aIs, udpaKius, nHTephepeHITHs.

Tema 3. Onmuka

I'eomerpruueckas ontuka. [IpsiMonMHENHOE pacnpOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBera. ToueuHbId HCTOYHUK CBETA.
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OTtpaxxenue cBeta. 3akOHBI OTpaxkeHHsl cBeTa. [locTpoeHue n3o0pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHbI TpEIOMJICHUS CBeTa. AOCOIIOTHBIM
nokazarenp npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblil yroi
MIOJIHOTO BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CioxHbII coctaB Oesoro cBeta. LIBer.

Cobuparoniie U pacceuBaromde JUH3bI. ToHKas JnuH3a. DOKyCHOE
pPacCTOSIHUE W ONTHYECKass cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeEJIWYEHUE,
JIaBAEMOE JIMH30MU.

[Ipenensl MPUMEHNMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontmka. UuTepdepenius ceta. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaAOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [QudpakiuuonHas pemérka. YcioBue HaOII0ICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: OYKH, JIyla,
doToamnmapar, NPOEKIIMOHHBINA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacHpOCTpaHEHUE, OTPAKEHHUE W TPEIOMIICHHE CBETa.
OnTuyeckre mpuodOpBHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Tomydyenue cekTpa ¢ mOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

Ha6nronenue nosnsipusanuu cBeTa.

Jlabopamophas paboma Ne5 V3mepenue nokazartesis NpeaoMICHUs CTEKIIa.

Jlabopamopnas paboma Ne6 WccnemoBaHue CBOMCTB H300pakeHUU B
JMH3AX.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH

I'pannnbl  TPUMEHMMOCTM — KJIACCMYECKOM  mexaHuku.  [loctynartsl
CIIELIMAJIbHOW TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIBbHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpAIICHUE
JUTUHBI.
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DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b MacChlI C 3Hepmeﬁ U UMITYJIbCOM peﬂﬂTHBHCTCKOﬁ HqaCTHUIBI. 9Hepr1/m
IIOKOAI.

Paznen 7. KBanTtoBas pusuka

Tema 1. Inemenmul KGAHMOBOU ONMUKU

®ortonsl. dopmyna [lnanka cBs3u SHEpruM (POTOHA C €ro YacTOTOM.
OHeprus u UMIYJIbC POTOHA.

OtkpeiTue u wucciaenoBanue ¢orordpdekxra. OmbiTel A. I'. Cromerosa.

3akonbl Qorodddexra. YpaBHenue OinmTeitHa 11t hoTodddexra. «KpacHas
rpanunay goroaddexra.

JlaBenne cBera. OnbiThl 1. H. JIeGenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuueckue ycTpoONCTBa M TMPAKTHYECKOE MpPUMEHEHUE: (POTORIEMEHT,
dboTomaTYMK, CoJIHEUHAsi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

NccnenoBanue 3akoHOB BHelIHEro GpoToaddekra.

CBeToaunosn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopnia mo paccesHUIO 0 -4aCTHIL.
[Inanerapnas moxpens aroma. [locrtynmatel bopa. W3myueHne u moriiomeHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
criekTpoB. CIeKTp YpOBHEM SHEPrUr aToMa BOJIOPO/IA.

BonHoBsie cBoricTBa yactuil. Bonuel ne bpoiiis. KopryckynsipHO-BOJHOBOU
JyaJIn3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckre yCTpOMCTBAa M IPAKTUUYECKOE IPHUMEHEHME: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

Onpenenenue IIMHBI BOJHBI JIa3epa.

HaOnronenue nuHeHYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIOXKHOCTh CTpO€HUs saapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  coctaBa
paanoakTUBHOTO W3nydeHus. CoiictBa anbda-, Oera-, TramMMa-u3ITydCHHUS.
Binsinue paagnoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeITHE TpOTOHA M HeWTpoHa. Hykmonnas momens siapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.
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Anbda-pacnaa. OJEKTpPOHHBIH M TO3UTPOHHBIA Oera-pacman. [amma-
U3JIlydeHue. 3aKOH PaJuOoaKTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

SAnepnsie peakuuu. [lenenue u CUHTE3 AIEp.

Anepnsiii peaktop. TepmosimepHbii cuHTe3. [IpoOieMbl U MEPCIEKTHUBBI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTop1 HAOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIE B3aMMOJCUCTBHSA. EXWMHCTBO (U3MUECKONW KapTHHBI
MHpa.

TexHuyeckue yCTpoMCTBa U NMPAKTUYECKOE IPUMEHEHHE: T03UMETP, KaMepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHULL.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUA acTpoHOMUHU. lIpukiialHOE W MUPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMHUHU.

Bupa 3Bé3nHoro Heba. Co3Besnus, sipkue 3BE3JbI, IJIAHETHI, UX BUIUMOE
JIBIDKCHUE.

ConHeuHas cucrema.

Comnue. ComHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE3N.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPaJIbHBIM KJIacC —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCX0XKACHUU U 3BOItonMU CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii [Iyte — Hama I'amaktuka. Ilonoxxkenue u nuxenue CoiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06:1a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenMukTOBOE M3TydEHHUE.

MacmrabHas ctpyktypa Beenennoid. MeraranakTuka.

Hepeméunnie mpo0sieMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

Habntonenus: HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUH TSI OTIPE/IeNICHUs] TI0JIOKEHUsI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11st CeBEpHOro MOyIIapus U SIPKUE 3BE3IbI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilyrtu.

O06o0maromniee NOBTOPEeHUE

Ponp ¢usmkum w acTpoHOMHHM B DKOHOMHYECKOM, TEXHOJOTHYCCKOM,
COIMAJIbHON M ATHYECKOU c(pepax nesTeTbHOCTH YEeIOBEKa, POJb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTUHE MHPA, POJIb GU3HUECKON TEOPUHU
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B (OpPMHUPOBAHUM TPEACTABICHUNA O (U3UYECKOM KapTHUHE MHpa, MECTO
bu3nuecKoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUI O IPUPOJIE.

HNTorosasi KOHTPoOJIbHAsI padoTa

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocyiiecTBiseTcs C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€ C KypcaMH MaTeMaTHKH,
Oumonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nousmus, CBSI3aHHbIE C M3yYEHHEM METOJOB HAYyYHOT'O
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TUMoTe3a, (hu3mdeckas BEIMYMHA, 3aKOH,
TEOpusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHUH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU TMOJO0OUS TPEyTrOJIbHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusa: snextpuueckue SBICHUA B JKMBOM MpUpoOJE, KojeOaTelbHbIe
JBH>KCHUSI B )KMBOM MPUPOJIE, ONITUYECKUE ABJIICHUSI B )KUBOW MPUPOJIE, IEUCTBUE
paauanvy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX  TEJl, MEXaHU3Mbl  O0Opa3oBaHUs  KPUCTAJUIMYECKOW  PEHIETKH,
CHEKTPAJIbHBIA aHAJIN3.

l'eocpaghus:  MarHuTHBIE TOJIIOCA 3€MJIM, 3aJI€KH MArHUTHBIX DY,
(oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHU M.

Texunonocus: NWHAM BJIEKTPONEPENAy, TE€HEPATOp NEPEMEHHOIO TOKA,
ANIEKTPOABUTATENb, WHAYKIMOHHAS T€Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHasi barapes.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®Pu3nMKa» Ha YPOBHE CpPEIHETO OOIIEro
obOpa3zoBaHus (0a30BBIM YpPOBEHB) JOJKHO OOECIEUUTh JTOCTHKEHUE CISTYIOITHX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3ysIbTaThl OCBOEHUS yueOHOTo npeamMera «Dusukay A0mKHbBI
OTpaxkaTb TOTOBHOCTb M  CIIOCOOHOCTh OOYYarOMIMXCS PYKOBOJICTBOBATHCS
chOPMHPOBAHHON BHYTPCHHEW TMIO3HMIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TIO3UTUBHBIX  BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIINUX
TPaJUIIMOHHBIM [EHHOCTSM POCCHHMCKOTO OOIIECTBa, PACIIUPEHUE >XU3HEHHOTO
OMbITA U ONBITA JAEITEIIBHOCTH B MPOLECCE pealu3alid OCHOBHBIX HalpaBIICHUN
BOCITUTATEIBHOU IEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAXKIAHCKOW MO3UIMU 00YYaIOLIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOIICYENIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX TPaXKJaHCKOTO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE B3aUMOJEICTBOBATH C COUMAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUU C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOU 1€ATENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKOMN TPaKIAHCKON UIAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEero;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUAsi ICTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K Pa3IUYHbIM chepaM MpoPecCHOHATLHON AESTENbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PUBMKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U peam30BbIBATh COOCTBEHHBIC )KU3HEHHBIC T1JIaHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU,



6) IKOJIOrHY€CKOT0 BOCITUTAHMS

Cc(OPMHPOBAHHOCTh 3KOJOTHYECKOM KYyJIBTYphbl, OCO3HAHHE TJI00aIbLHOIO
XapakTepa dKOJOTHYECKHX IPOOIeM;

IUIAHUPOBAHME U OCYILECTBIICHUE IECHCTBHIM B OKPYIKAIOIIEH CpeJc Ha OCHOBE
3HAHUS LIEJIeH YCTONYNBOrO pa3BUTHS YEIOBEUECTBA,;

pacIIMpeHre OIbITa OEATEIILHOCTH DJKOJOTHYECKON HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (U3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UUECKON HAYKH,

OCO3HAHHME IIEHHOCTH HAy4YHOW JEATCILHOCTH, T'OTOBHOCTH B IIpOIECCe
u3ydeHus: (GU3UKH OCYIICCTBIATH MIPOCKTHYIO M UCCIEA0BATEILCKYIO ACSITEIbHOCTD
WHIUBUIYAIbHO M B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble Jjornyeckue 1eicTBUA:

CaMOCTOSITENIbHO  (POPMYJMpPOBaTh M aKTyaJIU3UpoOBaTh  IpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAENATh IeNIM JAEATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU UX
JNOCTHKEHHSI,

BBISIBJISITH ~ 3AKOHOMEPHOCTHM W NPOTHBOPEYUsS B  paccMaTpUBAEMbIX
(U3HYECKUX SIBICHUSAX;

pa3pabaThiBaTh IJIaH pELIEHUS MPOOJIEMbl C YYETOM aHaIM3a MMEKOUIUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBATH U BBIMOJHATh PA00TY B YCIOBUSAX PEATILHOTO, BUPTYAJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPU PELICHUH KU3HEHHBIX POOIIeM.

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

BJa/leTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATHSIMH W METOAAMHU
bu3nYecKoil HayKH;

BJa/Ie€Th HABbIKAMHU y4e€OHO-UCCIIEIOBATEILCKON U MPOEKTHOM J1E€ATEIbHOCTH
B 00nactu (U3MKH, CHOCOOHOCTHIO M FOTOBHOCTBIO K CAMOCTOSATEIBHOMY IMOHUCKY
METO/IOB pelieHust 3a1ayd (U3HUYECKOr0 COJEpKaHMs, MPUMEHEHHIO pPa3IMYHbIX
METO/I0B [TO3HAHMS;

BJQJ€Th BHUAAMH JIEATEIBHOCTH MO TIOJYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpHpETalUM, MPeoOpa3oBaHUI0 UM NPUMEHEHUIO B Pa3UYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YU€OHBIX MPOEKTOB B 00J1acTU (PU3UKH;
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BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3W W aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHUs], HAXOJAUTh ApTyMEHTBI JUIsl I0Ka3aTeNbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TMOJYYEHHbIE B XOJE€ PEIICHHUS 3a/ladyd  pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (POPMYJIHMpPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTEbHON
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTHh 3HAHUSA 1O (U3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEICITCIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI 3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OpUTrHHAILHBIC TOAXOIbI U PEIICHHUS,

CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

Pabora c nndopmanueii:

BJIQJICTh HAaBBIKAMU MOJy4eHUS MHGOpMAIUU (HU3UUECKOTO COJCPKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIHHO OCYIIECTBIISTh TOUCK, AaHaJIM3,
CUCTEMATHU3AIMI0 W HHTEPIpeTalnio HHPOpPMAIMK Pa3IWYHBIX BHAOB U (HopMm
MPE/ICTaBIICHNUS,;

OIICHUBATh JOCTOBEPHOCTh HHPOPMAIIUH;

WCIIONIB30BaTh  CpPeACTBA  MH(MOPMAIIMOHHBIX W KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHA B PEIMICHWHW KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX W OPTaHU3AIMOHHBIX
3a/1a4 ¢ coOJII0ICHUEM TPEOOBaHUM IPTOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTH CHBI,
pecypcocOepexeHus, MPaBOBBIX M JTHYECKUX HOPM, HOpM HH(POPMAIMOHHOMN
0e30macHOCTH;

CO37aBaTh TEKCTbl (PU3UYECKOTO COAEpKaHUS B pazlu4HbIX (opmarax ¢
y4€TOM Ha3Ha4YeHHs WHOOPMAIIUU U 1EJIEBOM ayIUTOPHUH, BHIOWpas ONTUMAIbHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIE 1eHCTBUS:

OCYIIECTBJISATh OOIIEHWE Ha ypokax (U3UKM W BO BHE-YPOUHOUH
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CUTyallMii ©  CMATYaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

MIOHUMAaTh W HUCIOJb30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUYyaJbHOU
paboThI;

BBIOMpATh TEMAaTHKy W METOIbl COBMECTHBIX IEHCTBUUA C Y4ETOM OOIIKUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJJIEKTUBA;

OPUHUMATh €AW  COBMECTHOM  JACSATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAVMHHUPOBATH JEUCTBUA 10 €€ JOCTHKECHHWIO: COCTAaBJISATh IUIaH JCUCTBUH,
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pacrpenenartb poiu ¢ y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4ye€CTBO CBOET0 BKJIaJa M KaXJOT0 YYacTHHKAa KOMAaHJIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipeayaratb HOBBIE MPOEKTHI, OLEHWBATh HAEU C TMO3ULUHUA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISATh IO3UTHBHOE CTPATETMUYECKOE TOBEJCHHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUITMATHUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YueOHbIE 1elCTBUSA

Camoopranusanms:

CaMOCTOSTEIILHO OCYIIECTBIIATh MO3HABATEILHYIO NIEATEILHOCTh B 00JIACTH
GU3UMKA W aCTPOHOMHH, BBIIBIATH TPOOJEMBI, CTaBUTh U  (OPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEIIbHO COCTAaBJISATh TUIAH PEIICHUS PACUETHBIX M Ka4eCTBEHHBIX
3aJlay, IJIaH BBITIOJIHEHUS MPAKTUYECKOU pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacuIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOUYTCHHI;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIIICHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh ()OPMHUPOBAHUIO U TPOSABICHHUIO 3PYIULHMA B 0OJaCTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAJIbLHBIA HHTEJIEKT:

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHUBBI B JCATEIHHOCTD,
OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM;

BJIQZICTh  HABBIKAMHU  TO3HABATEIbHOW  peyIeKCMH  KaK  OCO3HAHUS
COBEpIIIAEMbIX JEHCTBUM W MBICIUTEIBHBIX TMPOILIECCOB, UX PE3yJbTAaTOB M
OCHOBaHU;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU NIJIsi OIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

yMETh OIIEHWBATh PHUCKM M CBOEBPEMEHHO MPUHUMATh PEHICHUS IO HX
CHUKECHHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl APYTHX TIPH aHAIW3e pPe3yJbTaTOB
NEeATEITbHOCTH;

PUHUMATh Ce0s, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTHl JPYTHX TIPH aHAIW3E pPe3yJbTaTOB
NEeATEITbHOCTH;

NPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTH)EHUS TMIHOCTHBIX PE3YJIBTATOB OCBOSHUS ITPOTPaAMMBI 110
bu3uKe IS ypOBHA CPEAHETr0 OO0mIero o0pa3oBaHUs Yy OOyYaronIuxcs
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COBEPIICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJICKT, Mpenoiararoni
c(OPMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOUYAIOIIETO CITIOCOOHOCTh MMOHMMATh CBOE IMOITMOHAIILHOE
COCTOSIHWIC, BUJICTh HANpaBICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOU c]ephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHME, CIIOCOOHOCTh aJanTHPOBAThCS K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIONIECH CTPEMJICHUE K JOCTHKEHHUIO LETH U
yCIIeXy, ONTHUMHU3M, WHHUIMATUBHOCTb, YMEHHE JAEWCTBOBAaTH HCXOJS U3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHMUMATh SMOIIMOHATIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBATb €r0 TMpPH OCYIIECTBIECHUU OOIIECHUS, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCThH BBICTPAaNBATh OTHOLICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBbTATHI

K xonmy oOyuenus B 10 KJjacce NpeaMeTHBIC pe3yjiabTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIUXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MPUMEpPaX POJib U MeCTO (PU3UKH B (POpMHpPOBAHUHU
COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B PA3BUTHU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON JACATEIBHOCTH JIIOIEH;

VUUTHIBATh TPAHUIBl MPUMEHEHUS] U3YUYCHHBIX (U3NYECKUX MOJIETICH:
MaTepuajibHas TOYKa, MHEpIMajibHas CUCTeMa OTCYETa, aOCOIOTHO TBEPIOE TEJIO,
UJICANIBHBIN Ta3, MOAEIU CTPOCHMS Ta30B, KUJIKOCTEW M TBEPABIX TEJI, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacrio3HaBath (U3UYECKUE SBJICHUS (IIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJIIPHO-KUHETHUYECKOW TEOPUM CTPOCHHUS BEIIECTBA U
AJIEKTPOJUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHENHOE IBUKCHUE,
CBOOOJIHOE TaJeHUE TEJI, JBHKEHHUE 10 OKPY>KHOCTH, MHEPIIUs, B3aUMOJCHCTBUE
ten, nuddysusa, OPOYHOBCKOE ABMIKEHHE, CTPOCHHUE JKHIKOCTEH M TBEPABIX TEll,
U3MEHEeHHe 00BbEMa Tell NMPH HarpeBaHUM (OXJIAKJICHHWH), TEIIOBOS PaBHOBECHE,
HcrnapeHue, KOHJCHCAIMs, IUIABJICHUE, KPUCTAUIM3alUs, KHUIIEHHWE, BJIAXKHOCTH
BO3/lyXa, MOBBIINIEHUE JIABJIEHMS Ta3a MPU €ro HArpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKIY MapaMeTpaMu COCTOSIHUA Ta3a B HU30Ipoleccax, JEKTPU3ALMS TEll,
B3aUMO/JICCTBUE 3aPSI0B;

OTHUCBHIBATh MEXAHWYECKOE JBIKCHHUE, UCMOJb3Yys (PU3MUECKHE BETUYUHBI:
KOOpJIMHATa, IyTh, IEPEMENIEHHE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
MMIYJIbC TeJla, KHHETUYECKas SHEPrusi, MOTCHUUAIbHAA SHEPTUsl, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; TIPU ONHCAaHUU MPABWIBHO TPAKTOBATh
(GU3MYECKUN CMBICT HCTOJIB3YEMbIX BEIWYWH, WX OO0O3HAYCHUS € EIUHUIIHI,
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HaXOJUTh (POPMYJIBI, CBS3BIBAIOIINE MAHHYIO (DU3UYECKYIO BEIUYHHY C JAPYTHMHU
BEIIMYNHAMH;

OTIMCBHIBATh HM3YYCHHBIE TEIUIOBBIC CBOMCTBA TEJI M TEIUJIOBBIC SIBJICHMUS,
UCIIONB3Yyd (U3WYECKUE BEJIMYMHBL: JaBJCHUE Tas3a, TeMIepaTypa, CpeIHss
KMHETHYECKash DHEPrusi XaoTUYECKOTO JIBWKEHHUS MOJIEKYJ, CpEeIHEKBaJApaTHUHAS
CKOPOCTb MOJICKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHsS SHeprus, pabora rasa,
KO3(phUIIMEHT TMOJIe3HOTO JACHCTBUS TEIUIOBOTO JIBUTATENs; TPU  ONHUCAHUHU
MPaBUIBHO TPAKTOBAaTh (U3MUECKHH CMBICT HCIOIB3YEMBIX BEIMYHMH, WX
00O3HAUEHUsS W CAWHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIONINE JTAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OTHCHIBATh U3YYCHHBIC DJICKTPUUCCKHUE CBOMCTBA BEIIECTBA U AICKTPUICCKUE
sBJICHHUS (TIPOIIECCHI), UCTONB3YS (DU3UUECKUE BEIMYMHBI: DJICKTPUUSCKHA 3aps,
AIEKTPUYECKOE T0JIe, HAMPSIKEHHOCTD TOJISA, MOTEHITMAN, Pa3HOCTh MOTEHIINAJIOB,
IpU  ONHCAHWHM TIPABWJIBHO TPAKTOBAaTh (DU3UUYCCKHM CMBICT HCIIOJIb3YEeMbIX
BEIIMYMH, WX OOO3HAYCHUS W C€JIUHMIIBI, YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMU;

aHaJM3UPOBaTh (DU3NYECKUE TPOIECCHl U SBJICHUS, UCIONB3Ys (HU3NUECKUE
3aKOHBI U MPHUHIMIBL: 3aKOH BceMupHOTO Tarotenus, |, |1 u Il 3akonsl HproToHa,
3aKOH COXpPaHECHHSI MEXaHUUECKOM YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, IIPUHITUIT
CYyNEepHO3UIIUA CUJI, TPHHIIUII PABHOIPABUS HMHEPIHAIBHBIX CHCTEM OTCYETa,
MOJICKYJIIPHO-KHHETHICCKYIO TCOPUIO CTPOCHHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBS3b
CpeIHelW KWHETHYECKOW SHEPTHH TEIIOBOTO JBMXKCHHS MOJIEKYJ C aOCONFOTHOM
TEMIIepaTypol,  TEPBBIA  3aKOH  TEPMOJWHAMHKH, 3aKOH  COXPaHCHHS
AIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu d3TOM pasinyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTEeMAaTHYECKOE BBIPAKECHHE W YCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMIIBI JCHUCTBHS MAaIllUH, NPUOOPOB M
TEXHUYECKUX YCTPOMCTB; pa3andyaTh YCIOBHUS HX O€30IacHOTO HMCIIOIb30BaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATh AKCIEPUMEHTHI IO HCCICIOBaHMIO (U3UUYSCKUX SBICHUNH |
MPOIIECCOB C MCIIOJIB30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEPCHHM, IMPU DTOM
dbopmyIHMpoBaTh MpoOIEeMy/3a1ady U THIOTE3y YU4eOHOTO IKCIIEPUMEHTa, COOMpPaTh
YCTAHOBKY M3 MPEJJI0KEHHOTO 000pYI0BaHUsI, TPOBOAUTH OIBIT B (DOPMYIHPOBAThH
BBIBOJIBI,

OCYIIECTBJIATh NMPSIMbIE U KOCBEHHBIC M3MEPCHHS (PU3MUECKUX BEIIWYWH, TPU
TOM BBIOMPATh ONTHUMAJIBHBIA CITIOCOO M3MEPEHHS W WCIOJb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJICIOBATh  3aBHCHMOCTH  MEXIy  (DH3WYECKMMH  BEIUYHMHAMH  C
UCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3yNbTATHI MOTYUYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEITUYNH B BHJIC
Tabnuil 1 rpauKoB, ACJIaTh BHIBOJBI 10 Pe3yJbTaTaM UCCIEIOBAHMS;

coOmro/1aTh TIpaBMiIa OE30MaCHOTO TPy/Aa MPHU MPOBEJACHUU HCCICIOBAHUN B
pamMKax y4eOHOTrO DSKCIEPUMEHTa, Y4YEOHO-HCCIEAOBATEIbCKOM M TPOCKTHOU
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JEATETLHOCTH C WCIOJIh30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpPaTOpPHOTO
000py10BaHUS;

pemiaTh pacu€THblE 3aJladyd € SBHO 3aJaHHON (DU3MYECKOM MOJIETbIo,
UCIIOJIb3Ysl (PU3NUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJauu
BBIOMpPATh (DU3UYECKYI0 MOJIENb, BBLACIATH (DU3NUYECKHE BEIUYMHBI M (POPMYIIBI,
HE0OXoaUMbIe Il €€ pElIeHHs, MPOBOJUTh Pacdy€Thl W OIECHUBATH PEATbLHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI,

pelIaTh KaY€CTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHUHW C OINOpPOM HAa H3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

WCIONB30BaTh  MPU  PEIICHHMM  y4eOHBIX  3a7a4y  COBPEMECHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH VIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIAN U
NpEJCTaBICHUS y4eOHOW M Hay4YHO-TIOMYJSIpHOM HH(OpMalMM, MOTYYSCHHOH WH3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHATU3UPOBATH MOJTy4yaeMyto HH(pOpMaIIuio;

PUBOJIUTH MPUMEPHI BKJIa/Ia POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUYECKUE 3HAHUS 10 (PU3UKE B TOBCEHEBHOM JKU3HU JIJIs
oOecrieyeHus: 0€30MaCHOCTH MpPHU OOpallleHHH ¢ TpUOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMHM, IS COXpPAHEHUS 3/I0POBbSI U COOJIOJIEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyNIle C BBINOJHEHUEM PaA3JIMUHBIX COIMATBHBIX POJICH,
IJIaHUPOBaTh palbOTy TPYIIbI, pPalMOHAILHO pacHpeAcsisiTh O0O0S3aHHOCTH U
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJCKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K xonmy oOyuenus B 11 kJjacce npeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (PU3MKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBl MHpA, B PA3BUTUUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B MNPAKTHYECKOW JESITEIBHOCTH JIOAEH, LEIOCTHOCTh U €IUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] HW3YYEHHBIX (U3UUECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBbIM UCTOYHUK CBETA, siACpHas
MOJIE/Ib aTOMa, HYKJIOHHasi MOJIeJIb aTOMHOTO sijipa MpPU PEIICHUH (PU3MUIECKUX
3a1ay;

pacrio3HaBath (U3UYECKHUE SIBJICHUS (IIPOIECChI) U OOBICHATH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKN M KBAHTOBOW (DU3UKU: DJICKTPUUECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE ACHCTBUA TOKa, B3aMMOJCHUCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKUMS, JEHUCTBUE MArHUTHOTO TMOJISI Ha
MPOBOJHUK C TOKOM W JBWDKYIIUKUCS 3apsij, SJICKTPOMArHUTHBIC KOJCOAHHS H
BOJIHBI, NPSIMOJMHEMHOE PpACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIOMIICHHUE,
uaTepdepeHnus, audpakuus W MOJAIpU3alUs CBETa, JUCIEPCUS  CBETAa,
dboroanekTpudeckuii 3¢dext (hororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBCHUE
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JMHEWYaTOro CHEKTpa aToMa BOJOpPOJd, €CTECTBEHHAass U HCKYCCTBEHHas
PaauOaKTUBHOCTB;

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA BElIECTBA (DJIEKTPUUYECKUE, MArHUTHbBIE,
ONTHUYECKHE, ANEKTPUUYECKYIO MPOBOJAMUMOCTh  Pa3JIUYHBIX cpen) "
AJIIEKTPOMArHUTHBIE SABJICHUS (IIPOLIECCHI), HCIONb3YS (PU3MUYECKHE BEIUYUHBI:
AIEKTPUYECKUIN 3apsij, CHJIa TOKA, 3JIEKTPHUUECKOE HAMNPSHKEHUE, SJIEKTPHUUECKOE
COMPOTHUBJICHUE, PA3HOCTh IMOTEHIIMAIOB, AJIEKTPOJBIKYINAs cuiia, paboTa TOKa,
WHJYKIUST MAarHUTHOTO TIOJs, cuja Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
KATYIIIKU, SHEPrUsl SJIEKTPUUYECKOrO0 M MArHUTHOTO TOJICH, MEepuoJ U YacroTa
KojeOaHnii B KojeOAaTeTbHOM KOHType, 3apsAjl W Cuja TOKa B TMpoIiecce
TapMOHUYECKHX DJCKTPOMATHUTHBIX KojeOaHuil, (POKyCHOE pacCTOsHUE U
ONTHYECKAs CWJa JIMH3bI, TPH OMHCAHUHM TMPABUIBHO TPAKTOBATh (PU3UUECKUMA
CMBIC MCHOJIb3YEMBIX BEIMYUH, HUX OOO3HAYEHUS U EIUHUIBI, YKa3bIBaTh
b opMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU;

ONMUCBHIBATh M3YYEHHBIE KBAHTOBBIC SBJICHUS M MPOLECCHI, HCMIOIb3Ys
bu3MYeCKUe BEJIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPIHsl U UMITYJIbC (POTOHA, IEPHO/] MOIypaciaaa, SHEPTHs CBS3H
aTOMHBIX Sifiep, TpPU ONHCAHUM TPABWIBHO TPaKTOBaTh (HUIUYECKUNA CMBICI
UCIIOJIb3YEMbBIX BEJIMYMH, WX OOO3HAYCHHS W €IUHMIIBI, YKa3bIBaTh (DOpPMYIIBI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEJIIMYMHY C JIPYTUMHU BeJIUYHMHAMH,
BBIYUCIISIT 3HAaUEHUE (DU3UUECKON BETUUNHBI,

aHaJIM3UPOBaTh (DU3NYECKUE TPOIECCHl U SABJICHUS, UCTOJB3Ys (hU3NYECKUe
3aKOHBI ¥ MPUHIUIBE: 3ak0H OMa, 3aKOHBI MOCIEA0BATEIBHOIO U TMapasjIeIbHOTO
COCMHEHUS NPOBOAHUKOB, 3akoH Jlxoyns—JIeHna, 3aKoH 3JIEKTPOMAarHUTHOU
WHIYKINHU, 3aKOH MPSMOJUHEWHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHHE OWHINTeHHa Wi Qororddexra,
3aKOH COXPAHEHUSl HHEPIHM, 3aKOH COXPAHEHUSI HMMITYJIbCA, 3aKOH COXPAaHEHHS
AIEKTPUYECKOr0 3apsifia, 3aKOH COXPAaHEHHs MAacCOBOr0O 4ucia, moctyinaTtel bopa,
3aKOH PaJMOaKTUBHOIO pacraja, Py 3TOM pas3linyaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOE BBIPAKEHHUE U YCJIOBHUS (TpaHUIBI, 00JIaCcTH)
MPUMEHHUMOCTH;

ONPENIEIIATh HAMPABJICHUE BEKTOPA UHAYKIIUA MAarHUTHOTO TOJIS MPOBOJHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBATh H300pa)KEHUE, CO37aBaeMOE€ IUIOCKUM 3E€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI MO HCCIEI0BaHUIO0 (DU3UYECKUX SBJICHUH U
MPOIIECCOB C MCIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHW: MNpH STOM
dbopmynupoBaTh NpodaeMy/3a1ady U TUIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMpaTh
YCTAHOBKY W3 MPEJJI0KEHHOTO 000pYI0BaHUSI, TPOBOAUTE OIBIT U (DOPMYIHPOBAThH
BBIBO/IbI;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIUYHH, MIPU
TOM BBIOMPATh ONTHUMAIBHBIM CIIOCO0 W3MEPEHHS W HCIOJb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;
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MCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYUH C UCIOIB30BAHUEM TPSIMbIX
U3MEpPEHU: TpPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJbTaThI
MOJIYYeHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHUJAE TaONHI] U TpaduKOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

coOJI0/1aTh TpaBuiia OE30MacHOTO TPyJAa MpHU MPOBEIACHUU HCCIIECIOBAHUN B
paMKax y4eOHOro OKCHEpUMEHTa, Y4YeOHO-UCCIEAOBATENIbCKOM M MPOEKTHOU
NESATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENbHBIX YCTPOMCTB U JTAOOPATOPHOTO
000pyI0BAHUS;

pemiath pacy€THbIE 3aJayd C SBHO 3aJaHHON (DU3MYECKOM MOJETBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIM3a YCJIOBUSA 3aJla4yd
BbIOHpaTh (PU3MUECKYIO MOJEJb, BBIACIATH (PU3NYECKUE BEIUYHHBI U (HOPMYIIBI,
HEOOXOJUMbIEe Ui €€ pelIeHHs, MPOBOJUTH PAacUYEThl U OLICHUBATH PEATBbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pelIaTh KaUeCTBEHHbIE 33[]aul: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY PAaCCYKJIEHUH C ONOpPOM Ha HU3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIOJb30BaTh  MpPU  pEHIeHMH  y4yeOHBIX  3aJad  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN U
IpEJCTaBICHUS y4yeOHOW M HAy4YHO-NOMYJSIpHOM HMH(OpMalMU, MOIYYEHHOM W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

OOBSICHATH TPUHIUMBI JCUCTBUA MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUSA UX O€30MAaCHOTO HMCIOJIb30BAHMS B MOBCEIHEBHOMN
KU3HH,

MPUBOIUTH MIPUMEPHI BKIIAJa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKu, B OOBSICHEHUE IPOILIECCOB OKPYKAIOUIErO0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM JKU3HU JUISI
oOecrieueHuss 0€30MaCHOCTH TMpPHU OOpalleHuH ¢ TpUOOpaMu M TEXHUYECKUMU
yCTpoMCcTBaMH, Uil COXPAHEHHs 370POBbsl M COOJIIOJIEHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYXAIOIIEH CpelIe;

paboTaThb B TpYIIE C BBINOJIHEHUEM PA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TpyHNbl, PaLUOHAIBHO PpACHpPEleNsITh OOSI3aHHOCTU M
IJIAHUPOBATH JIESITEILHOCTh B HECTAaHAAPTHBIX CHUTYAIMAX, aJ€KBATHO OIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMON MTPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace
Ne HanmenoBanue pasngena |Kosamuec| IlpakTuyeckasi yacthb DJIeKTPOHHbIE
n/n TBO |KoHuTpoJ| Jladoparo TBopue| (uudposeie)
4acoB bHbIE pHbIe |cKue/mp 00pa3oBaTe/IbHbIE
padoThl | padoThl |0EKTHBI pecypchl
e
padoThI
1 O®U3NKA U METO/IbI 2
HAYYHOI'O IO3HAHUSA
Dur3uKa 1 METOAbl HAYYHOIO bubmorexa LIOK
1.1 OHAHIS 2 https://m.edsoo.ru/7
fA1bf72
2 MEXAHHMKA 18 1 1
bubmuorexa [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7
fA1bf72
bu6mmorexa [IOK
2.2 [lunamwuika 7 https://m.edsoo.ru/7
f41bf72
3aKOHBI COXPAHCHUS B bubmorexa [IOK
2.3 XA 6 1 1 https://m.edsoo.ru/7
fA1bf72
3 MOJIEKYJISIPHAS ®U3UKA 24 1 1
M TEPMO/IMHAMUMKA
(OCHOBBI MOJIEKYJISIPHO- bubmorexa LHOK
3.1 HeTIECKOT TeopHH 9 1 https://m.edsoo.ru/7
f41bf72
bu6mmorexa [{IOK
3.2 (OCHOBBI TEPMOJMTHAMUKH 10 1 https://m.edsoo.ru/7
f41bf72
ATperaTHbIE COCTOSHUS bubmorexa LIOK
3.3 semecTa, DA3OBBIE MEPEXOHI 5 https://m.edsoo.ru/7
. pexon fA1bf72
4 DJIEKTPOJANHAMMUMKA 22 1 3
bu6nmmorexa [JOK
4.1 PnekTpocTaTuka 10 1 https://m.edsoo.ru/7
fA1bf72
[TOCTOSAHHBIN IIEKTPUUECKUI bubmorexa LHOK
4.2 rok. TOKH B pasiHIHBIX Cpeiax 12 1 2 https://m.edsoo.ru/7
' f41bf72
Pe3epBHOe Bpemst bubnrorexka [JOK
2 1 https://m.edsoo.ru/7
f41bf72
OBILIEE KOJIMYECTBO 68 4 5
YACOB 11O IPOI'PAMME
11 kaace
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1 DJEKTPOAMHAMMUKA 11
MarauTHoe 1onie bubmorexa LIOK
1.1 ’ 11 https://m.edsoo.ru/7
3J'I€KTpOMaI‘HI/ITHa$I HHIAYKIHWA f41C97C
2 [KOJEBAHUMS U BOJIHbBI 24
MexaHudeckue u bubimorexa [IOK
2.1 9 https://m.edsoo.ru/7
DIIEKTPOMAarHUTHBIE KOJIeOaHus 11c97c
MexaHu4eckue u bubmorexa LIOK
2.2 5 https://m.edsoo.ru/7
PJICKTPOMArHUTHBIC BOJIHBL f41C97C
buomuorexa [JOK
2.3 Onruka 10 https://m.edsoo.ru/7
f41c97c
OCHOBBI CIIENUAJIBHOU
3 [TEOPUHU 4
OTHOCHUTEJBHOCTHU
(OCHOBBHI CTIEITUATBHON TEOPUHU bubmorexa LIOK
3.1 4 https://m.edsoo.ru/7
OTHOCUTEIILHOCTH
f41c97c
4 KBAHTOBAS ®U3UKA 15
bubmuorexa [JOK
4.1 [DreMeHThI KBAaHTOBOM ONTHKH 6 https://m.edsoo.ru/7
f41c97c
bu6mmorexa [IOK
4.2 CtpoeHue aToMa 4 https://m.edsoo.ru/7
f41c97c
buonmmorexa [JOK
4.3 |ATOMHOE SIIIpO 5 https://m.edsoo.ru/7
f41c97c
SJIEMEHTBI
5 /ACTPOHOMHUU U 7
ACTPO®PU3UKU
ONEeMEHTHl aCTPOHOMUU U bubmorexa [TOK
5.1 7 https://m.edsoo.ru/7
ACTPOPUZUKHI £11c97¢
6 OBOBLIAIOIIEE 4
IMOBTOPEHUE
bu6nmmorexa [JOK
6.1 OO6oOIIatoIIIee TOBTOPEHUE 4 https://m.edsoo.ru/7
f41c97c
Pe3epBHOE Bpemsi 3
OBLIEE KOJIMYECTBO 68
YACOB 11O NTIPOI'PAMME
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Ipuioxenue
HopMbl O11eHKH 3HAHUN ¥ YMEHUI yYaluxcs no gpusuke

Ouenka «5» CTaBUTCS B TOM CJIydae, eCJId Y4aluncs:

. OGOHapyxuBaeT TIOJIHO€ TOHUMaHWe  (HU3NYECKOM  CYIIHOCTH
paccMaTpUBaeMbIX SIBJICHUN U 3aKOHOMEPHOCTEH, 3HAHUE 3aKOHOB M TEOPUi, YMEET
MOATBEPAUTH UX KOHKPETHBIMU MPUMEpPaMHU, MPUMEHUTh B HOBOW CUTYyalluu U MPU
BBINOJIHCHUHY MPAKTUYECKUX 3aJaHUM.

. JlaeT TOYHOE ONpeneNIeHUEe MW MCTOJIKOBAHUE OCHOBHBIX TMOHSTHM,
3aKOHOB, TEOPW, a TAKXKE IMPABWIBHOE OMNpecieHne (DU3NYSCKUX BEIMYUH, WX
€MHMI] ¥ CIIOCOO0B U3MEPEHHS.

. TexHu4Yecku TPaMOTHO BBINOJHSAET (PU3MUECKUE OIBITHI, YEPTENKH,
CXeMbl M TpaduK{, CONMyTCTBYIOIIUE OTBETY, MPAaBUILHO 3alUCHIBACT (HOPMYIIHI,
MOJIB3YSCh MPUHATON CUCTEMOM YCIOBHBIX 0003HAUCHHIA.

. [Ipy oTBeTe HE MOBTOPSIET IOCIOBHO TEKCT y4eOHHMKA, a yMeeT
oToOpaTh TJIaBHOE, OOHAPYKHMBAET CAMOCTOSTEIBLHOCTh U apTryMEHTHUPOBAHHOCTh
CYXJCHUI, YMEET YCTAHOBUTH CBSI3b MEXIY HM3YYacMbIM WU pPaHEEC H3YYECHHBIM
MaTepuasioM Mo Kypcy (DH3UKH, a TaKKe ¢ MaTepUajIoM, YCBOSHHBIM IIPU U3y4YCHUHU
JIPYTUX CMEKHBIX ITPEIMETOB.

. YMeeT TMOAKPENUTh OTBET HECIOXHBIMH  JIEMOHCTPAIIMOHHBIMH
OTIBITAMH.

. VMeer nenars aHainm3, OOOOIIEHHWS MW COOCTBEHHBIC BBIBOALI IIO
OTMEYaEMOMY BOIIPOCY.

. YMeer camMoCTOSATEIbHO M PAalMOHATIBHO paboTaTh € Y4YEOHUKOM,

JOTIOJIHUTENIBHOM JINTEPATYPOU U CIPABOYHUKAMM.
Ouenka «4» cTaBUTCA B TOM ClIyyae, eCJd OTBET YAOBJICTBOpPHET
HA3BaHHBIM BbIlIE TPEOOBAHUAM, HO YUYALLMICH:

. Jonyckaer oHy HErpyOyro OIIMOKY WM He 0oJiee IBYX HEIOYETOB U
MOKET WX HMCHPABUT CAMOCTOSITENIBHO, WM TPHU MOMOIIU HEOOJIBIIONW MOMOIIH
YUUTEIIS.

. He o0namaer moCTaTOYHBIM HAaBBIKOM pabOTHl CO  CHPABOYHOM

JUTEPATypol (HampuMep, YICHHK YMEeT BCE HaWTH, MPABHIBHO OPHUEHTHPYETCS B
CIIpaBOYHUKAaX, HO pab0TaeT MEIJICHHO).

Ouenka «3» CTaBUTCA B TOM Cllydae, €CJIM y4alluics MpaBUIbHO MOHUMAET
(U3UYECKYIO CYIIHOCTh PACCMAaTPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO TIpHU
OTBETE:

. OOHapyxuBaeT OTAC/IbHbIE MPOOETbl B YCBOCHUHU CYIIECTBEHHBIX
BOINPOCOB Kypca (u3MKU, HE MNPEHATCTBYIOIINE MaJbHEUIIEMY YCBOCHHIO
MPOrPaMMHOr0 MaTepuaa.

. WcnbIThiBaeT 3aTpyJHEHUS B IPUMEHEHUN 3HAHUHN, HEOOXOIUMBIX JIJIsI
pelIeHus] 3a/ad Pa3IUYHBIX TUIIOB, MPU OOBSICHEHWH KOHKPETHBIX (PU3NUECKUX
SABJICHUA HA OCHOBE TEOPUM M 3aKOHOB, WM B MOATBEPKIECHUU KOHKPETHBIX
MPUMEPOB MPAKTUUECKOTO MPUMEHEHHUS TEOPUIA.
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. OTBeuaeT HEMOJHO Ha BONPOCHl YYUTENS, WU BOCIPOU3BOAUT
coJlepKaHhe TEKCTa y4yeOHWKA, HO HEJIOCTATOYHO MOHUMAET OTICIbHBIC BaXKHBIC
MOJIOKEHUS, B ITOM TEKCTE.

. OOHapyXUBaeT HEAOCTATOYHOE NMOHMMAaHHUE OTICNIbHBIX TMOJOKEHUN
IpU BOCIPOU3BEJICHUU TEKCTa ydyeOHWKa, WM OTBEYAET HEMOJHO Ha BOIPOCHI
YUUTENs, AOMYCKasi OJHY - ABE IpyOble OMUOKH.

Ouenka «2» CTABUTCH B TOM CJIy4dae, ecu y4aluucs:

. He 3Haer u He NOHMMAET 3HAYMTEIBHYIO WJIM OCHOBHYIO YacTh
IIPOTPAMMHOI0 MaTepuasa B Ipeaeax MoCTaBICHHBIX BOIIPOCOB.
. HNmeer cnabo chopMUpOBaHHbIE U HEMOJHBIE 3HAHUS U HE yMEeT

MPUMEHATh WX K PENICHUI0O KOHKPETHBIX BOMPOCOB WM 3aJad IO 00pa3ily U K
MIPOBEICHUIO OTTHITOB.

. [Ipu oTBeTE (Ha OJIUH BOMPOC) JOMyCKaeT 0ojiee ABYX IPyObIX OIIMOOK,
KOTOPbIE HE MOKET UCIIPABUTh JaKe MPU MOMOIIU YUUTEIIS.

Ouenka 1a00paTopHbIX padoT mo gpusnke
Ounenka «5» CTaBUTCS B TOM CJIy4ae, ecJin y4Yaumucs:

. BBITIOJIHUJT BCIO pa0bOTy B MOJIHOM 00bEeME € COOJII0ICHUEM
HEOOXOAMMON TIOCIIEIOBATEIHHOCTH IMPOBEICHHUS OIBITOB U U3MEPEHUA;
. CaMOCTOSITENIFHO W palliOHAJIbHO CMOHTHPOBA  HEOOXOIMMOE

o00Opy/loBaHUE, BCE OMBITHI MPOBEJ B YCIOBHUSIX U PEXKUMAX, OOCCIECUMBAIOUIUX
MOJy4YE€HUE MPABUIBHBIX PE3YJIbTATOB U BBIBOJIOB;

. cobsoan TpeboBaHus O€30MACHOCTU TPYAa;

. B OTYETE MPABWJIBHO M aKKypaTHO BBITIOJIHHI BCE 3alHCH, TaOJHUIIBI,
PUCYHKH, YEPTEXHU, Tpa(UKH, BEIYUCIICHHUS,

. MPaBUIIBLHO BBIMTOJHWII aHaIU3 norpentHocrei (9 - 11 kimaccer).

Ouenka «4» CTaBUTCH B TOM CJIy4yae, €Clu ObLIM BBIMOJIHEHBI TPEOOBAHUS K
OIICHKE «5», HO yYalTuhCs JOIMYCTHII HEIOYEThI MIIN HETpyObIe OINOKH.

Ouenka «3» CTaBUTCSl, €CIM PE3YJbTAT BHITIOJIHEHHOW YacTU TaKOB, YTO
MO3BOJISIET TIOJYYUTh TPABWIBHBIE BBIBOJBI, HO B XOJI€ NPOBEICHUS OIbITA H
W3MEPEHU ObLIN JOMYIICHBI OIIHOKH.

Ouenka «2» CTaBUTCH, €CIM PE3yJbTaThl HE TO3BOJISIIOT CHENaTh
MPaBUJIBHBIX BBIBOJIOB, €CJIM ONBITHI, W3MEPEHUS, BBIUMCICHUS, HAOIIOICHUS
MIPOU3BOIMIINCH HEITPaBUIILHO.

Bo Bcex ciydasix oleHKa CHHYKAeTCs, €CIIM YICHUK HEe COOTI0an TpeOOBaHUS
0€30MacHOCTU TPYa.

B T€X CIlly4yasX, KOTJa Y4YalllMHCs IOKAa3aJl OPUTMHAJIBHBIM MMOAXOI K
BBITIOJITHCHUIO Pa0OTBI, HO B OTYETE COJAEpKATCId HEJOCTATKH, OIICHKa 3a
BBITIOJITHEHHE pa0OTHl IO YCMOTPEHHIO YYHUTEIS MOXKET OBITh TOBBIINICHA I10
CPaBHEHUIO C YKA3aHHBIMA HOPMaMHU.

O06001IeHHbIE IIJIAHBI OCHOBHBIX 3JIEMEHTOB (PU3MUYECKUX 3HAHUM
duznueckue ABJICHUA
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1. TIlpusnaku sBIEHHUsS, TO KOTOPBIM OHO OOHapyXuBaerca (WM
OTIpEICTICHHE)

2. YcnoBus, Ipu KOTOPBIX IPOTEKAET SABJICHUE.

3. CBsI3b TaHHOTO SIBJICHUS C IPYTHUMHU.

4. OObsICHEHHE SIBJICHHS HA OCHOBE HAy4YHOM TECOPUHU.

5.IIpuMepsl UCIONB30BaHUS SIBIICHUS HA MpPaKTUKE (WM TPOSIBICHUS B
MIPUPOJIC)

DuU3NYEeCKUMN ONBIT

1. llens ombiTa

2. CxeMa ombITa

3. YcnoBusi, Ipu KOTOPBIX OCYIIECTBIISIETCS OIIBIT.

4. Xox ombITa.

5. Pe3ynbTat onbiTa (€ro MHTEpPIpETAIs)

dusuyecKas BeJUYUHA

1. Ha3BaHue BeTMYMHBI U €€ YCIIOBHOE 0003HAYCHUE.

2. XapakTepusyemblii 00bEKT (SIBJICHHE, CBOMCTBO, MPOIECC)

3.0npeneneHue.

4.dopmyna, cBA3bIBaIONIAs JaHHYIO (GU3HUECKYIO BEIUYUHY C APYTUMH.

S.Enununel u3Mepenus

6.Crioco0bl U3MEPEHUS BETUUUHBI.

Du3nYeCKUil 3aK0H

1. CnoBecHast popMyMpOBKa 3aKOHA.

2. MaremaTnuueckoe BIpaXKEHUE 3aKOHA.

3.0nbIThI, TOATBEPKIAOIINE CIPABEIJIMBOCTh 3aKOHA.

4. IIpumepsl NpUMEHEHNS 3aKOHA HA MPAKTHUKE.

5.YcnoBusi IPUMEHUMOCTH 3aKOHA.

dusnyeckas Teopus

1.0OnpITHOE 0OOCHOBAHHE TECOPHH.

2.0OCHOBHBIE MMOHATHS, TIOJIOKEHUS, 3AaKOHBI, TPUHIIUIIBI B TEOPUHU.

3.OCHOBHBIE CJEACTBUS TEOPHUHU.

4. IIpakTHueckoe NPUMEHEHHUE TEOPHUHU.

S.I'paHu1Ibl IPUMEHUMOCTH TEOPUHU.

IIpudop, MmexaHn3mM, MalInHA

1. Haznauenue ycTpoiicTaa.

2. CxeMa yCTpoOICTBa.

3. IlpunIun AeiCTBUS YCTPONCTBA.

4.1TpaBuia oiab30BaHuUs U MPUMEHEHUE YCTPOUCTBA.

DusuyecKkue u3MepeHus

1. Onpenenenue eHBI I€JICHUS U TIpeiesia u3MepeHus npudopa.

2.0npenenste aOCOMOTHYIO MOTPEUTHOCTh U3MEPEHUS Tprbdopa.

3.010upaTh HY>KHBIN TpUOOP U MPABUIILHO BKJIIOYATh €r0 B YCTAaHOBKY.

4. CHUMaTh TOKa3aHUA MPUOOpa W 3aMUCHIBATH WX C yU4E€TOM a0COJIOTHOU
MOTPEIIHOCTUA U3MEPEHUS.

5.0npenensaTb OTHOCUTENIbHYIO TOTPEIIHOCTh U3MEPEHU.
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OuneHka NMChbMEHHBIX KOHTPOJIBHBIX PadoT

Ouenka «5» craBuTcs 3a pabOTy, BBIMOJHEHHYIO TOJHOCTBhIO 03 OIIMOOK U
HEJI0YETOB.

Ouenka «4» craBuTCsS 3a pabOTy, BBINOJIHEHHYIO IOJHOCTBIO, HO TMpHU
HaJIM4YMM B HEeil He Oosiee 0JiHOIM HerpyOol omMOKH M OJHOTO HejoueTa, He Oosee
TpPEX HEJIOUETOB.

Ouenka «3» cTaBUTCS, €CIIM YYCHUK NMPABWIBHO BBIMIOJHWI HE MeHee 2/3
BCEW pabOThI WM TOMYCTUIT HE 00Jiee OTHOM IpyOOi OMMOKHU U IBYX HEAOYETOB, HE
Oonee omHOUW TpyOOH W OmHOW HErpyOoil ommuoOku, He Ooyiee TpPeX HErpyOBIX
OIMOOK, OAHON HEerpy0oil OIIMOKY U TPEeX HEJOUYETOB, MPU HAIUYUH YEThIPEX -TISTH
HEJ0YETOB.

OueHka «2» CTaBUTCA, €CIU YUCIO OMIMOOK U HEAOYETOB MPEBBICHIIO HOPMY
JUISL OUEHKHM 3 WM NPAaBUIBHO BBINOJHEHO MeHee 2/3 Bceil paboThl. [ns oueHku
KOHTPOJIBHBIX M MPOBEPOYHBIX PadOT MO PEIICHUIO 337ad YAOOHO IMOJIb30BaThCS
000OIIEHHON MHCTPYKLKEH MO MPOBEPKE MUCbMEHHBIX paboT, KOTOpas MpUBEIEHA
HIDKE.

OuneHka npakTH4ecKux pador

Onenka «5» CTaBUTCA, €CIU YYalIWiCs BBHITIONHSAET PabOTy B TIOJHOM
o0BeMe ¢ COOII0JIEHUEM HEOOXOAMMOM MOCIE0BATEIIbHOCTH MPOBEIACHUS ONBITOB
U M3MEPEHUH; CaMOCTOSTEILHO U paIlMOHAJIBHO MOHTHUPYET HEOOXOJUMOE
000pyTIOBaHUE; BCE OIBITHI IIPOBOJIUT B YCIOBHSIX U PEXKUMaX, 00SCIICUNBAIOIINX
MOJTyYeHHUE TPABUILHBIX PE3YJIbTaTOB M BHIBOJIOB; COOJIIOIaET TPEOOBAHMS MPABHUII
TEXHHKHU 0€30MaCHOCTH; MPaBUIBHO U aKKYPaTHO BBITIOJNHACT BCE 3aIMCH, TaOJIHUIIBI,
pucynku. Yeprexu, rpaduKH, BBIUUCICHHS, TPABHILHO BBINOJHACT aHAJIM3
ITOTPEIIHOCTEN.

OueHka «4» CTaBUTCS, €CJIM BBIIOJIHEHBI TPEOOBaHUS K OICHKE S5, HO OBLIO
JIOMYIIEHO JBa-TPU Heaouera, He Ooyiee OAHOW HErpy0oil OmMOKM U OJHOTO
HelmoveTa.

Ounenka «3» CTaBUTCS, €CJIM padoTa BBITOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJTHCHHOH €€ 9acTH T03BOJISCT MOJMYyYUTh TPABWIIBHBIN PE3yJIbTaT U BHIBOJ; UJTH
€CJI B XOJI¢ MPOBEICHUS OIbITa K U3MEPEHUS OBLTH JIOMYIICHBI ONITHOKH.

OuneHka «2» CTaBUTCS, eciid paboTa BBITIOJIHEHA HE IMOJTHOCTHIO WM 00BEM
BBITIOJTHCHHOM 9acTH pabOT HE MO3BOJISET CliejaTh MPABUILHBIX BBIBOJOB; I €CJIH
OTIBITHI, K3MEPEHHUSI, BEIUMCIICHHSI, HAOJIIOICHUS TIPOU3BOIMINCH HEITPABUIIBHO.

IlepeyeHb oIMOOK U HEIOYETOB

I'pyOsbie omunbOxm

1. He3nanue onpeneseHUi OCHOBHBIX MOHSITUHN, 3aKOHOB, MPaBUJI, OCHOBHBIX
MOJIOKEHUH TeopuH, GOpMYJI, OOIICTPUHSITHIX CUMBOJIOB 0003HAYCHUS (DU3UIECKUX
BEJINYUU, EIUHUL UX U3MEPECHUS.

2. Heymenue BbIIETUTH B OTBETE TJIABHOE.

3. Heymenue mnpuMeHATh 3HAHHWS I peHIeHUS 3ada4 M OOBSCHEHUS
(bU3NYECKUX SBICHHN; HEMPABWIBHO C(HOPMYITUPOBAHHBIC BOMIPOCH! 3aa4ll WM
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HEBEpHbIE OOBSCHEHHUS XOJa €€ pEeUICHHs; He3HAaHHWE MPHUEMOB pEIIeHUs 3ajaad,
aHAJIOTMYHBIX PaHee PEIICHHBIM B KJIacce, OITMOKH, MOKa3bIBAIOIIUE HEMIPABUILHOE
MOHUMAaHUE YCIOBUS 33/1a4U WIK HETPABUIIbHOE UCTOJKOBAHKUE PEIICHUS.

4. HeyMeHue yuTaTh U CTPOUTH T'padUKU U MPUHIIUITHAIBHBIE CXEMBI.

5. Heymenue mnoarotoBuTh K padOTe YCTAaHOBKY WM JIaOOpaTOpHOE
o0OpyZ0BaHUE, MPOBECTU ONBIT, HEOOXOAMMBIC pACUEThl, WJIM MCIOJIb30BATh
MOJIyYeHHbIE JaHHBIC ISl BHIBOJIOB.

6. HeOpexxnoe oTHomieHHE K Ja0OpaTOpHOMY OOOPYAOBAaHHMIO U
U3MEPUTEIBHBIM NPpUOOpaAM.

/. HeymeHnue onpenenuTs NoKa3aHue U3MEPUTEILHOTO Iprbopa.

8. Hapymenue tpeboBaHuii mpaBmyl 0€30MAcCHOTO TPyJa MPU BBHITIOJHEHUU
IKCIIEPUMEHTA.

HerpyObie ominoku

1. Herounoctu GopMyIUpOBOK, ONpENeICHUMN, TMOHSATUH, 3aKOHOB, TEOPHil,
BBI3BaHHBIE HETIOJHOTOW OXBaTa OCHOBHBIX NPU3HAKOB OIPEAEIIIEMOrO IOHSTHS,
OIIMOKHU, BbI3BAHHBIE HECOOJIOJECHUEM YCIOBUH MPOBEACHUU OIbITA WM
U3MEpPECHU M.

2. OmubKku B YCIOBHBIX OOO3HAUEHUSX HA MPUHIUIHAIBHBIX CXEMaXx,
HETOYHOCTH YEpTEXEHN, rpapuKOB, CXEM.

3. Ilponyck miM HETOYHOE HAIMCAaHUE HAUMEHOBAHMW €IMHULl (PU3NUECKUX
BEJIUYMH.

4. HepanmoHaabHBIN BEIOOp X014 PELICHUS.

Henouersl

1. HepanuoHalibHbIE 3alMCH NPU BBIYUCICHUSIX, HEPALMOHAIbHBIE MPUEMBbI
BBIYHCIICHUH, TPEOoOpa30BaHUi U PEIICHH 3a/1a4.

2. ApudmMerndeckre OMMUOKMA B BBIYMCICHHUSIX, €CIU 3TH OMIMOKH TpyOo He
HCKQKAIOT PEaJIbHOCTh MOJYYEHHOI'O PE3YJIbTATA.

3. OTaenpHBIE MOTPEIIHOCTH B (POPMYIMPOBKE BOIIPOCA MIIM OTBETA.

4. HeOpexHOE BBITIOJIHEHHE 3aITUCEH, YepTEKEH, cXeM, Tpa(uKoB.

5. Opdorpaduueckue v MyHKTYallMOHHBIE OIITHOKH.

OueHka yCTHBIX 0TBETOB

Ouenka «5» cTaBUTCH B TOM Ciy4ae, ecJIy yYaluncs:

a) oOHapy)XuBaeT IIOJHOE€  IOHMMaHuE  (U3WYECKOM  CYIIHOCTH
paccMaTpUBaeMBbIX SIBJICHUM U 3aKOHOMEPHOCTEH, 3HAHUE 3aKOHOB U TEOPUH, YMEET
MNOATBEPIUTh UX KOHKPETHBIMHU MpPUMEpPaMU, TPUMEHUTh B HOBOUM CUTyallud U TIpH
BBINIOJIHEHUU MPAKTUYECKHUX 3aJIaHUN;

0) 1aeT TOYHOE OMPEICICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHSTHIN, 3aKOHOB,
TEOpHid, a TaKKe MPaBHIbHOE ompejiefieHue (PU3MUECKUX BEIMYMH, UX EAUHUI] U
CIIOCOOOB U3MEPEHUS;

B) TEXHUYECKU TPAMOTHO BBIMIOJIHSAET (PU3UUYECKUE OTBITHI, YEPTEKU, CXEMBI,
rpauKH, COMyTCTBYIOIIKME OTBETY, NMPABUJIBHO 3alUCHIBACT (HOPMYIIbI, MOIb3YSICh
NPUHATON CUCTEMOM YCIIOBHBIX 0003HAUECHHUIA;
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T') IPX OTBETE HE MOBTOPSET JOCIOBHO TEKCT YUCOHHMKA, & yMEET OToOpaTh
rJIaBHOE, OOHAPY>KUBAET CaMOCTOSITENIBHOCTh U apryMEHTHUPOBAHHOCTH CY>KJCHUH,
YMEET YCTAaHOBUTH CBSI3b MEXJY U3Y4aeMbIM M paHee U3yYEHHBIM MaTepHaIOM IO
Kypcy GU3UKHM, a TakXke C MaTepuaioM, YCBOCHHBIM MpPU HU3YYEHUH JPYTUX
CMEXHBIX TIPEIMETOB;

1) yMEET MOJAKPENUTh OTBET HECIOKHBIMU JEMOHCTPALIUOHHBIMH OIBITAMU;

€) yMeeT JenaTh aHajau3, 0000IIeHNs U COOCTBEHHBIE BBIBOJBI MO JAHHOMY
BOIIPOCY;

) yMEET CaMOCTOSITENIbHO M palMOHAIbHO paboTaTh C Yy4eOHUKOM,
JOTIOJIHUTENIBHOW JINTEPATYPOU U CIPABOYHUKAMM.

Ouenka «4» CcTaBUTCA B TOM CJIy4yae, €CIH OTBET YAOBJIETBOPSET
HA3BAHHBIM BBIIIE TPEOOBAHUSAM, HO yUaAIIHICS:

a) JOMyCKaeT OJIHy He TpyOyro OmuOKy Wid He 0oJiee JABYX HEI0YETOB U
MOJKET UX UCIPABUTh CAMOCTOSTENBHO, UM TIPU HEOOIBILION TOMOIIN YUUTENS;

06) He o0namaeT JOCTAaTOYHBIMM HaBBIKAMH PabOThI CO CHPaBOYHOU
JauTepaTypou ( HampuMmep, YUEHUK YMEET BCE HaWTH, MPAaBUIBHO OPUEHTUPYETCS B
CIPaBOYHMKAX, HO pabdOTaeT MEJIEHHO).

Ounenka «3» cTaBuTCH B TOM ClIy4yae, €CIIM yJalluics MPaBUiIbHO TOHUMAET
($u3NYECKYI0 CYIIHOCTh pacCMaTpUBAEMBbIX SIBJICHMM U 3aKOHOMEPHOCTEH, HO IMpH
OTBETE:

a) 0OHapyKMBAET OT/EIbHBIC MTPOOEIBI B YCBOCHUH CYIIIECTBEHHBIX BOTIPOCOB
Kypca (QU3MKH, HE MPEMSATCTBYIONIME JAIbHEUIIEMY YCBOCHHIO MPOrPaMMHOTO
MaTepuana,

0) WCHBITHIBACT 3aTPyJHEHUS B NPUMEHEHWW 3HAHWNA, HEOOXOIWMBIX IS
pelieHusl 3a/a4d Pa3IMYHBIX THUIOB, MPU OOBICHEHWH KOHKPETHBIX (DHU3HMUECKHUX
SBIICHUN HAa OCHOBE TEOPHUH M 3aKOHOB, WJM B TMOATBEPXKIACHUU KOHKPETHBIX
IPUMEPOB NMPAKTUYECKOTO MPUMEHEHHS TEOPUH;

B) OTBEYAaeT HEMOJHO Ha BOMNPOCHl yuuTesds (YImyckas MU OCHOBHOE), WIH
BOCIPOM3BOANUT COJIEpP)KAHHWE TEKCTa Y4YeOHHKAa, HO HEJOCTaTOYHO IIOHHWMAeT
OTJEJIbHBIC MOJIOKEHHSI, UMEIOIIME BA)KHOE 3HAUEHHUE B 3TOM TEKCTE,

r) oOHapyXMBAaeT HEJOCTATOYHOE MOHMMAaHUE OTAEIbHBIX MOJOKEHUH MpH
BOCIPOM3BEICHUH TEKCTa yYE€OHMKA, WM OTBEYAET HEMOJIHO Ha BOIPOCHI YUUTEJS,
JIOTIyCKasi OJIHY-/IBE TpyOble OIIMOKH.

Ounenka «2» CTaBUTCH B TOM CIIy4ae, €CIU YUYCHHK:

a) HE 3HAeT W HE TOHWMAaeT 3HAUUTENBHYIO WJIM OCHOBHYI 4YacTh
IPOrpaMMHOTO MaTepHalia B Ipe/ieiax MOCTaBICHHBIX BOITPOCOB,

0) uwiu uMeeT cyadbo chopMyJIUPOBAHHBIC U HETOJHBIEC 3HAHUS M HE YMEET
NPUMEHATh WX K PEIICHHWI0 KOHKPETHBIX BOIMPOCOB M 3a4ad MO O0pa3lly U K
MIPOBEJICHUIO OIIBITOB;

B) WJIU IPU OTBETE AOIMYyCKAaeT Oojiee ABYX TIpyObIX OIIMOOK, KOTOpBIE HE
MOJKET UCTPABUTH AK€ MPU MOMOLIN YUUTEIIS.
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