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PABOYAS ITPOI'PAMMA 110 ®PU3UKE
10-11 KJIACCBI

HopmaTuBHbBIE JOKYMEHTBI

JlanHasi padouasi yueOHasi MPOrpaMMa COCTABJI€HA B COOTBETCTBHH CO CJEAYHIIMMH HOPMATHBHO-TIPABOBBIMH JOKYMEHTAMMU:
1. ®epepanbubiM 3akoHOM OT 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoit @eneparnum» (pen. ot 25.12.2018) (¢ mocnenHumu

M3MEHCHHMSIMH H JIOT1. BCTYIHMBIIUMHE B cuity); http://www.consultant.ru/document/cons_doc_LAW 140174/

2. ®enepanbHbIiA TOCYIAPCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT OCHOBHOTO 00I1IeT0 00pa3oBanus (YTBEPKAECH MpukazoM MuHucTEepCTBA
obpazoBanus u Hayku PD ot 17 nexkabps 2010 r. Ne 1897) URL: https://base.garant.ru/55170507/53f89421bbdaf741eb2d1ecc4ddb4c33/

3. [Ipukazom MunuctepcrBa npocsemenust PO ot 28.12.2018r Ne345 "O denepanbHOM nepevyHe yueOHUKOB, PEKOMEHIYEMBIX K UCTIOIb30BaHUIO TIPH

peain3alii UMEIOLUX FOCyIapCTBEHHYIO0 aKKpeIUTalulo 00pa3oBaTelbHbIX IPOrpaMM HadajabHOro OOIIEro, OCHOBHOIO OOIIEro, CpeaHero oOuiero
obpazosanus’”; https://rulaws.ru/acts/Prikaz-Minprosvescheniya-Rossii-ot-28.12.2018-N-345/

4. OcHOBHOI1 00pa3oBaTeNIbHON MporpaMmon 0cHOBHOTO 0611ero oopazoBanusi ' bOY COL c.Ctapoe EpmakoBo;

5. Yueburm mmanoM ['BOY COLI c. Ctapoe EpmakoBo Ha 2021-2022 yueOHblit TOA.

6. ABropckoit mporpammel A.B. Illatanmunoit «®usuka. Paboune nporpammel. [Ipenmernas nunus yueOnunkoB cepun «Knaccnyeckmii kypey». 10-11
KJIACCBI: yueo. nocobue JUIS 00111€00pa30BaTENbHBIX OpraHM3aluii, IIpocemenue, 2017 T.
https://catalog.prosv.ru/attachment/2cbd0024c2cc4a6e385613fh8c7925a191d36e6b.pdf

IMosicHuTeIbHAS 3aNUCKA
JanHas paGoyasi nporpaMmMa, OpUEHTHPOBAaHA HA PaldoTy ¢ y4eOHMKAMM:

1. Msakumes I'. S. ®usuka. 11 kmacc: yueb. mis oOmeoOpazoBar. opranu3anuii: 06a3oBeiii ypoBenb/ I'. f. Mskumes, b. b. byxosues, B. M.
Yapyrun; non pea. H. A. TTapdentseBoii. — 5-e u3a. — M.: [Ipocsemenue, 2018.

2. Msxumes I'. SI. ®usuka. 10 xmacc: yued. s obmeoOpazoBar. opraHu3anuii: 6a3oBbiid ypoBeHs/ I. SI. Msxkumes, b. b. Byxosues, H. H.
Cotckuii; mox pea. H. A. IlapdentrseBoii. — 4-e u3a. — M.: IIpocsemenue, 2018.

3. ®wusmka. 10 xmacc : yue0. s ob6meoOpa3oBaT. opranuzamnuii : 6a3oBelid u yriyosa. yporau / I'. SI. Mskumes, b. b. Byxosues, H. H. Cotckwuii ;
non pea. H. A. ITapdpentbeBoil. — 6-e uzn., nepepad. u gon. — M. : [Ipocsemenue, 2019. — 432 c. : un. — (Knaccuueckuii kypc).

Mecto npeamera B yueOHOM IJIaHe
[To yuebHoMy mnany s u3ydeHus npeamera «Dusnka» OTBOAUTCSA Ha 0a30BOM YPOBHE 2 yaca B HEJIENI0, B TeueHUuU 34 yueOHbIX Helenb, B 10-11
knaccax. B utore: 3a 10 xiace - 68 4., 3a 11 kimace - 68 4. Beero 3a xypce - 136 gacos.
[To yuebHOMY TUIaHy 11 U3y4deHUs npeamMeTa «Du3nKa» OTBOAUTCS HA YIIIyOJIEHHOM YPOBHE 5 4accoB B HEAENIO, B TeueHUU 34 yueOHBIX HEelb,
B 10-11 xmaccax. B utore: 3a 10 kimacce - 170 4., 3a 11 xmacc - 170 4. Beero 3a xypc - 340 wyacos.
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O01mas xapakTepucTHKA NpeaMeTa.

®dusmka, Kak Hayka 0 Haubosee OOLIMX 3aKOHAX MPHPOJIbl, BBICTYNAs B KadecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKIAJ B
cucreMy 3HaHMA 00 okpyxkaromeMm Mmupe. LIkompHBIH Kypc (U3MKH- CHCTEMOOOPA3YIOUIMHA IJIsi €CTECTBEHHO-HAYyYHBIX YUEOHBIX INPEIMETOB,
IIOCKOJIbKY (PM3NYECKHE 3aKOHBI JIS)KAT B OCHOBE COZEP KaHUSA XUMUH, OMOI0rUH, PU3NUECKON reorpaguu 1 aCTPOHOMHUHU.

Nzydenne Qu3nku SABISETCS HEOOXOTUMBIM HE TOJBKO JJIsl OBJAJICHHS OCHOBAMH OJHOM M3 €CTECTBEHHBIX HAYK, SBIISIOLICHCS KOMIIOHEHTOMH
obmero oOpa3oBanus. 3HaHUE (PU3MKHU B €€ UCTOPUYECKOM Pa3BUTHH IOMOIAET YEJIOBEKY IOHATH Ipolecc GOpMUPOBAHMS IPYTUX COCTABIISIOLINX
COBPEMEHHOW KylbTyphl. ['yMaHUTapHOE 3HAaUeHHE (HU3HMKH KaK 00s3aTENIbHOW YacTH OOIIEro 0Opa3oBaHMs COCTOMT B TOM, YTO OHA CHOCOOCTBYET
CTaHOBJICHUIO MHPOIOHMMAHUS M PA3BUTUIO0 HAYYHOIO CIIOCOOA MBILUICHUS, MO3BOJISIONIET0 OOBEKTUBHO OLEHMBATH CBEAEHHUS 00 OKpY’KarolleM
mupe. Kpome Toro, oBnaseHue OCHOBHBIMU (PU3UUIECKUMU 3HAHUAMHU HEOOXOIMMO MPAKTUYECKH KaXKIOMY YEIOBEKY B COBPEMEHHOM JKU3HHU.

Oﬁmeyqeﬁﬂble H KJII0YE€BbIC KOMIICTCHIIMHA U CIoco0bI JACATECJIBHOCTH

[Ipumepnas nporpamMMa mpeaycMaTpuBaeT (GOpPMUPOBAHHE y HMIKOJIHLHUKOB OOMICYUYEeOHBIX U KIIIOUEBBIX KOMIETCHINH, YHUBEPCATIBHBIX CIIOCOOOB
AeaTenbHOCTH. [IpropuTeTaMu ISt IKOJIBHOTO Kypca (M3UKH Ha 3Tarle OCHOBHOTO O0IIEro 0Opa3oBaHus SIBISIOTCA:
Ilo3nasamenvuas oesmenbHOCHb!
® LICIIOJIb30BaHUE /TS IO3HAHMSI OKPY’KAIOLIEr0 MUPA PAa3JInYHbIX €CTECTBEHHOHAYYHBIX METO/I0B: HAa0JI0/ICHHE, U3MEPEHHE, IKCIIEPUMEHT,
e MOJIeIMpOBaHue; (popMUpOBaHHE YMEHUH pa3anyaTh (haKThbl, TUIIOTE3bl, IPUYUHBI, CIEICTBHS, JOKA3aTEIbCTBA, 3aKOHBI, TEOPUH;
® OBJIJICHHE a/ICKBATHBIMHU CIIOCOOAMHU PEUICHUS TEOPETUICCKUX M IKCIIEPUMEHTAIBHBIX 3a7ay;
® IPHOOPETEHNE OIBITA BHIJBIKEHUS TUIIOTES /ISl 0OBSICHEHHUS N3BECTHBIX (DAKTOB U AKCIIEPUMEHTAIBHOM MTPOBEPKH BBIIBUTAEMBIX THIIOTES.
HnpopmayuoHno-KoMmMyHUKAMUHAS OesiMenIbHOCMb
® BIIa/ICHUE MOHOJIOTMYECKON M TUAIOTHIECKOH peubto. CIIOCOOHOCTh MOHMMATh TOYKY 3PEHHS COOSCEeTHIKA U IPU3HABATH NMPABO HA HHOE MHEHHE;
® HCIIOJIb30BAHME JIJISl PEIICHUS TO3HABATEIBHBIX 1 KOMMYHHUKATUBHBIX 33/1a4 PA3JIMYHBIX UCTOYHUKOB HH(POPMAITIH.
Pedghnexcusnas desmenvrHocms:
® BIIa/ICHUE HaBBIKAMH KOHTPOJISI M OIICHKH CBOEH JEATEIbHOCTH, YMEHHEM NIPEABUIETh BOSMOXKHBIE PE3YIIbTaThl CBOMX JEHCTBUIA:
e OpraHu3anys y4eOHOH AeATeTbHOCTH: TIOCTAHOBKA IIEJIH, TNITAHWPOBAHNE, OTIPEIeNICHNE ONTHMAIBFHOTO COOTHOMICHNUS 1IN M CPEACTB.

TpeGoBanus K yPOBHIO NOATOTOBKH BBINIYyCKHUKOB 00pa30BaTe/IbHBIX YUpesKAeHHil MOJTHOro o01ero oopazosanus no gpusnke
B pesynomame usyuenus gpuzuxu na 6azo6om yposHe
Buinycknux nayuumes:
-MCIIOJIb30BaTh MOHATHSA: (PU3NYECKOE SBJICHUE, TUIIOTE3a, 3aKOH, TEOPHSl, BEIIECTBO, B3aUMO/ICHCTBHE, IEKTPOMAarHUTHOE T0JIe, BOJIHA, (OTOH, aTOM,
aTOMHOE 1p0, HOHU3UPYIOLIME U3JIy4eHUs, TUIaHeTa, 3Be311a, CoHeYHas CUcTeMa, rajlakThKa, Beenennas;



-[IOHAMATh CMBICI (PU3MYECKUX BEIMYUH: CKOPOCTh, YCKOPEHHE, Macca, CHja, UMIYNIbC, pabOTa, MEXaHHUYeCKas SHEPrus, BHYTPEHHSS SHEPrus,
a0COIOTHAS TeMIIepaTypa, CPEIHss KWHETHYECKasi SHEPTHsI YAaCTUIL BEIIECTBA, KOJIMYECTBO TEIUIOTHI, SJIEMEHTAPHBIN 3JCKTPUUECKUN 3apsil;
-[IOHAMATh CMBICT (U3UUECKUX 3aKOHOB: KJIACCHYECKOW MEXAaHHKH, BCEMUPHOTO TATOTEHHS, COXPAHEHUs SHEPrHH, MMIYIbCa M 3JIEKTPHYECKOTO
3apsijia, TEPMOAMHAMUKY, SIEKTPOIUHAMUKH, dJIEKTPOMArHUTHOM UHAYKIUH, (poTorddeKTa.

Buinycknux mooicem nayuumscs:
-OIIMCHIBATh U OOBSCHATH (PU3NYECKHE SBJICHUS M CBOMCTBA TEJI: MEXaHUYECKOE JBUIKCHUE; JIBIDKCHHE HEOCCHBIX TET U UCKYCCTBEHHBIX CIyTHHKOB
BeMHI/I; CBOICTBa Ia3oB, )KI/I[[KOCTGﬁ N TBEPABLIX TCJI; SJICKTPHUYCCKOI'O IIOJA; MOCTOAHHOTO JJICKTPHUYCCKOI'0 TOKA; 3JICKTPOMArHUTHYIO WHAYKIHIO,
pacrpoCcTpaHeHHE AIICKTPOMArHUTHBIX BOJIH; BOJJHOBBIC CBOWCTBA CBETA; M3JIyYCHUE U TIOTJIOIIECHHE CBETa aTOMOM; (POTOA(PEKT;
-0TJIM4YaTh T'MIIOTE3bl OT HAYYHBIX TGOPI/If/'I; ACJIaTb BBIBOJbI Ha OCHOBC JKCICPHUMCHTAJIBHBIX NAHHBIX; NPHUBOAWTL HNPHUMEPHI, IMOKA3bIBAOIINUEC, YTO:
HAOJIIOZICHUS U SKCIIEPUMEHT SIBJISTIOTCSI OCHOBOM JIJIsl BBIIBUKCHHUS TUTIOTE3 M TCOPUM, MO3BOJISIOT MPOBEPUTh UCTHHHOCTDh TEOPETHUECKUX BHIBOJIOB,
q)HSquCKaSI TCOpHA 1aCT BO3BMOKHOCTD O6T)$ICH$ITI) N3BCCTHBIC SABJICHUA ITPUPOABLI 1 HAYYHBIC (1)3.KTI)I, MMPEACKAa3bIBATh €IIC HCU3BCCTHLIC ABJICHHA,
-IPUBOJUTH MPUMEPHI MIPAKTUICCKOTO UCTIOIB30BaHUS (U3NUCCKUX 3HAHHI: 3aKOHOB MEXaHHKH, TEPMOJINHAMHUKH H JICKTPOIUHAMUKH B SHEPTETHKE;
Pa3IMYHBIX BUJIOB 3JEKTPOMArHUTHBIX U3JIyY€HUHN JUIsl Pa3BUTHUS PaJvo U TEIEKOMMYHHUKAIUMM, KBAHTOBON (DU3UKHU B CO3/IaHUU SIIEPHON SHEPreTHKH,
J1a3epoB;
-BOCIIPUHMMATh M HAa OCHOBE IMOJYYEHHBIX 3HAHUH CAaMOCTOSITEIBLHO OIEHHWBATh MH(OpPMAIUIO, cojepkairyiocs B coobmieHussx CMU, Uurtepnere,
HAYYHO-TIONYJISIPHBIX CTAThIX.
-MCTI0NIb30BaTh NPUOOPETEHHBbIE 3HAHUS U YMEHHS B TNPAKTUYECKOH JEsITeNbHOCTH U IOBCEAHEBHOW JKM3HM i olecredeHuss 0e30MacHOCTH
KHU3HEICSITeILHOCTH B TMPOIIECCE HUCIOIB30BAHUS TPAHCTIOPTHBIX CPEACTB, OBITOBBIX 3JEKTPONPUOOPOB, CPEACTB PAaUO- M TEIEKOMMYHHKAIITMOHHOM
CBsA3H, OLCHKH BJIMAHWA HA OpPraHHU3M YCJIOBCKA U APYTHC OPraHHU3Mbl 3arpsA3HCHUA Opr)Ka}omeﬁ CpC€abl; pallMOHAJIBHOTO MPUPOJOIIOJIB30BaHUSA U
3aIUThI OKPYKAIOIIEH CPEIbI.

B pezynomame uzyuenus gpuzuxu Ha npo@huibHoM yposHe
Buinycknux nayuumcs:
- coOroaTh paBmiia 0€30MACHOCTH U OXpaHbI TPy/ia IPH paboTe ¢ y4eOHBIM U 1ab0paTOPHBIM 000pYyIOBAHUEM;
- IOHUMATh CMBICII OCHOBHBIX (DM3MUECKUX TEPMUHOB: PU3NUECKOE TeNo, Pu3ndeckoe siBIeHue, (Gr3ndeckas BEMTUYMHA, €AMHUIIBI H3MEPEHUS;
- PpacCiio3HaBaTb HpO6J’I€MLI, KOTOPBIC MOKHO PCIOWUTL IIPpU ITOMOINH (i)I/ISI/ILIeCKI/IX MCTOOOB; AHAJIM3UPOBATH OTACIBHBIC OTaIllbl ITPOBCACHHA
WCCIIEIOBAHUI ¥ HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUI U OTIBITOB;
- CTaBUTh ONBITHI MO HCCIENOBAaHUIO (U3MUYECKUX SIBICHUN WU (PU3NYECKHX CBOWCTB TeN 0€3 HCIONB30BAHMS MPSIMBIX H3MEPEHUH; MPU ITOM
dbopmynupoBath TpoOiemMy/3agady y4eOHOTO SKCIEpPUMEHTa; COOMpaTh YCTAaHOBKY W3 TMPEMIOKEHHOTO OOOPYIOBAHUS, MPOBOAUTH OIBIT U
(GbopMynHUpOBaTh BHIBOJIBI.
[Ipumeuanue. [lpu npoBeaeHUM HCCIEeOBaHUS (U3NYECKUX SBJIEHUN H3MEpUTEIbHbIE MPUOOPHI HCHOJB3YIOTCSA JIMIIb KaK JAaTYUKH H3MEpPEHUs
(bu3MYECKUX BEIWYMH. 3aiCH MOKa3aHUN TIPSIMBIX U3MEPEHUN B 3TOM cliydae He TpedyeTcs.
- IOHUMATh POJIb HKCIIEPUMEHTA B TIOJYyYEHUH HAYyYHOH HHPOpMAIIH;



- IPOBOAMUTH IpPSIMble U3MEpPEHUs (PU3NYECKUX BEIMYMH: BpEMs, pacCTOSHME, Macca Tena, o0beM, cuia, TemriepaTypa, aTMoc(epHoe aaBlieHuE,
BIIQXKHOCTh BO3/yXa, HAIPSHKCHHE, CHJIa TOKA, PaaualMOHHBIA (OH (C MCIOJIB30BaHUEM JO3MMETpa); MPU ITOM BBHIOMpATh ONTUMAIBHBIA CIOCOO
M3MEPEHUS U UCHOJIb30BaTh MPOCTEHIINE METO/IbI OLIEHKU NOTPEIIHOCTEN U3MEPEHMIA.

[Tpumeuanue. Jlro6as yaebHas mporpamMma J0HKHA 00eCIIeYrBaTh OBIAJICHUE MIPSIMBIMU U3MEPEHHSIMH BCEX TIEPEUMCICHHBIX (DU3MYECKUX BEITHYUH.

- MPOBOAUTH UCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3UUECKUX BEIMYMH C UCIOJIB30BAHUEM MPSMBIX U3MEPEHMIi: MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCHpOBATh PE3YNbTATHl TIOTYYSCHHOW 3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BHUAC TAaOIWIl W TpapuKOB, AENaTh BBIBOJBI IO pe3yjbTaTam
HCCIIE0BAHUS;

- TPOBOJHUTH KOCBCHHBIC M3MEpPEHUS (PU3NUYCCKUX BEIMYWH: MPH BBHIMOTHCHHH H3MEPEHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY, CIEHyS
MPEAJIOKEHHON MHCTPYKLIUH, BBIYUCIISITh 3HAUYEHUE BEIMUYMHBI U aHAJTU3UPOBATh NOJIYYEHHBIE PE3YJIbTAThl C YUETOM 331aHHOM TOYHOCTH U3MEPEHUM;

- aHAIM3UPOBATh CHUTYAIlMU IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HHUX IPOSBICHHE HW3YYCHHBIX (U3MUCCKUX SIBICHUW WIN
3aKOHOMEPHOCTEH U MPUMEHATh UMEIOIIUECS 3HAHUS ISl KX OOBSCHEHHUS;

- TIOHUMATh MPUHIIMIIBI IEUCTBUS MAIWH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB, YCIOBUA UX OE30MACHOTO HUCIIOJIH30BAHMS B TTOBCEAHEBHOM KU3HH; -
UCIOJIb30BaTh MPHU BHINOJHEHUH YYEOHBIX 3a7ad HAay4YHO-TIOMYJSPHYIO JHUTEpPATypy O (PU3MYECKUX SIBICHUAX, CIPABOYHBIE MaTepUajbl, PECYPCHI
HNuTtepner.

Buinyckuux nonyuum 603MO0HCHOCMb HAYYUMbCA:

- OCO3HaBaTh LIEHHOCTb HAYYHBIX MCCJIEIOBAHUMN, pOib (U3UKU B PACIIMPEHUU IMPEICTABICHUNA 00 OKpYXKaloIleM MUpE M €€ BKJIaJ B yJIydllleHUEe
Ka4eCTBa KU3HU;

- HUCIMOJIb30BaTh NMPHEMbI MOCTPOCHMs (PU3NYECKUX MOjeNel, Mmoucka U (POpMYyTHUPOBKU J10KA3aTEIbCTB BBIIIBUHYTHIX THIOTE3 M TEOPETUUYECKHX
BBIBOJIOB Ha OCHOBE SMIIUPUYECKH YCTAHOBJIEHHBIX (DAKTOB;

- CPaBHUBATh TOYHOCTh U3MEPEHUS (PU3MUECKUX BEJIMYHMH M0 BETMYMHE UX OTHOCUTEJIBHOM MOTPENIHOCTH PU MPOBEIEHUH MPSIMbIX U3MEPEHUIL;

- CaMOCTOSITEJIbHO IPOBOJIUTH KOCBEHHbIE U3MEPEHMSI U UCCIEN0BaHUS (PU3MUECKUX BEJIUYHMH C MCIIOJIb30BAHUEM Pa3IMYHBIX CIOCOOOB M3MEpPEHUs
($u3NYeCKUX BEIMYHMH, BHIOMpATh CPEICTBA M3MEPEHHUsS C YUeTOM HEOOXOIUMON TOYHOCTH M3MEpeHHUil, 000CHOBBIBaThH BHIOOP croco0a M3MEpEeHus,
aJIcKBATHOI'O ITOCTABJICHHOM 3aJ1a4e, IPOBOANTH OLIEHKY JOCTOBEPHOCTH ITOJIYYEHHBIX PE3YJIBTATOB;

- BOCIPMHUMATh MHPOPMALUIO (PU3NYECKOTO COAEP)KaHUS B HAYUHO-TIOMYJISPHOW JIMTEpaType U CPEACTBaX MacCOBOM MH(POPMALUHU, KPUTHUECKU
OLIEHMBATh MOJIYYEHHYIO HHPOPMAILUIO, AaHATTU3UPYS €€ COJepKaHue U JaHHbIe 00 UCTOYHUKE HH(POpMAIUH;

- co3JaBaTh COOCTBEHHbIE NMUCHbMEHHBIE M YCTHBIE COOOIIEHHS O (PU3MYECKHX SBJICHHUSIX HAa OCHOBE HECKOJbKHUX HCTOYHHMKOB HH(pOpmanuu,
COIIPOBO’KAAThH BHICTYIUICHHUE MPE3EeHTAlMEeH, YUUThIBass OCOOEHHOCTH ayIUTOPHU CBEPCTHHKOB.

MEXAHUWYECKHUE SIBJIEHUSA

Buinyckuux nayuumes:

- pacmo3HaBaTh MEXaHUYECKUE SIBJICHHS U OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIE CBOWCTBA WJIM YCIIOBHSI MPOTEKAHUS STUX SIBICHUI:
paBHOMEpPHOE W HEPABHOMEPHOE JBH)XCHHE, PAaBHOMEPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWKEHHWE, OTHOCHUTEIHHOCTh MEXaHWYECKOTO



JBYDKEHUS, CBOOOJIHOE MAJeHHUE Tell, pABHOMEPHOE JBMXKEHHME IO OKPYXHOCTH, MHEPIMs, B3aUMOJEHCTBUE Tel, PEaKTUBHOE JBHXKEHME, Ieperayda
JaBJICHHSI TBEPABIMH TEJIaMH, KUIKOCTSAMHU M razaMH, aTMoc(hepHOe JaBjleHUE, IIaBaHUE TEJl, PABHOBECHE TBEPBIX TEJ, UMEIONINX 3aKPEIUICHH YO
OChb BpaLIEHHUs, K0JeOaTeIbHOE JBI)KEHUE, PE30HAHC, BOJTHOBOE JIBM)KEHUE (3BYK);

- OIMCHIBATh M3YYCHHBIC CBOWCTBA TENl U MEXAHWYECKHE SIBICHHS, MCIIONb3Ys (U3NUYECKUE BEIHMUUHBI: MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
nepuoJi oOpaleHus, Macca Tella, INIOTHOCTh BEIIEeCTBa, cuia (CHila TSHDKECTH, CUla YIPYTOCTH, CUJla TPEHMsI), JaBJIeHHUE, UMITYJIbC Tejla, KHHETH4YecKas
SHEprus, NOTEHUUAIbHAs dHEPrus, MexaHuueckas padbora, MmexaHudeckas MouHocTh, KIIJ[ npu coBepiiennn paboThl C MCIONb30BAaHUEM MPOCTOTO
MEXaHu3Ma, CWJa TPEHHUs, aMIUINTYyJa, IepUo]] U 4acToTa KoyieOaHUH, JIMHA BOJHBI U CKOPOCTb €€ PacHpOCTPAHEHUS; NPU ONUCAHUU NPABUIIBHO
TPAaKTOBaTh (PM3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYMH, UX O003HAUEHHS M CAMHUIBI W3MEPEHUs, HaXOAUThb (HOPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3NYECKyI0 BEIMUHUHY C APYTMMHU BEIMYMHAMU, BBIYUCIISTH 3HaYCHNUE (PU3UUECKOI BETMUNHBL;

- aHAJIM3UPOBATH CBOMCTBA TeJl, MEXaHUYECKHE SBJICHHUS U TPOLIECCHI, HCIIONB3YsI (PU3MUECKUE 3aKOHBI: 3aKOH COXPAHEHUs SJHEPTUH, 3aKOH BCEMHUPHOTO
TATOTEHMS, IPUHLUI CYNEPIO3ULMM CUJl (HaxoxAeHue paBHojeicTBytommei cuibl), I, I1 u 111 3akonsl HeroTOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOH
I'yka, 3axon Ilackans, 3aKkoH ApxuMena; MpH 3TOM pas3InyuaTh CJIOBECHYIO (HOPMYIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKEHHE;

- pa3In4yaTh OCHOBHBIC IPU3HAKM M3YUYEHHBIX (PU3MUECKUX MOJIENIE: MaTepruaibHas TOUKa, HHEpLHUAIbHAs CUCTEMa OTCUETa,;

- pemarh 3a/1a4u, UCIO0JIb3Ys (PU3MUECKHUE 3aKOHBI (3aKOH COXPaHEHUS YJHEPIHH, 3aKOH BCEMUPHOIO TATOTEHUs, NpuHIMN cyneprno3uuuu cui, I, II u 111
3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMIYNbca, 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena) u GopMyibl, CBA3bIBAIOIINE (PU3HUECKUE BETUUYHHBI
(myTh, CKOPOCTb, YCKOpPEHHE, Macca Tena, INIOTHOCTh BELIECTBA, CUJIA, AAaBJIEHUE, UMITYJIbC T€la, KHHETHYECKas SHEPIus, MOTEHIHaIbHAs SHEPrus,
MexaHudeckas paborta, MexaHudeckas MourHocTh, KITJ[ npocToro Mexannsma, cuiia TpEHUS! CKOJIbKEHUsS, KOOQPUIHUEHT TPEeHUs, aMILUTUTYAA, IEPUOJL
U yacToTa Kosie0aHMil, 1JIMHA BOJIHBI M CKOPOCTh €€ paclpOCTPAHEHHUs): Ha OCHOBE aHaJIM3a YCIIOBUS 3a/layM 3allMChIBaTh KPATKOE YCIIOBUE, BBIIEISThH
¢du3nyeckre BeIMUMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE [T €€ PEelIeHHUs, IPOBOJUTH PACUETHI U OLIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HAYEHHUS
(hUBUYECKOI BEITMYUHBI.

Buinyckuux nonyuum 603M0ACHOCHb HAYYUMBCA:

- UCHOJb30BaTh 3HAHMS O MEXAHWYECKUX SIBJICHHUSIX B IMOBCEJIHEBHOM JKM3HU JJs oOecriedeHHs 0e30MacHOCTH MpH OOpallleHuH ¢ NMpudopamu U
TEXHUYECKMMHU YCTPONCTBAMM, Ul COXPAHEHUsS 3/10pOBbS M COONIOJEHHMS HOPM 3KOJOIMYECKOIro IMOBEJEHHs B OKpYKaloLled cpene; MPUBOAMTH
MpUMEPHl MPAKTUYECKOTO HMCIOJb30BaHUS (PU3MUECKUX 3HAHUM O MEXaHMUYECKHUX SIBICHUSX M (PU3NYECKUX 3aKOHAX; MPUMEPHI HCIOJb30BaHUS
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTUH; IKOJIOTMYECKUX MOCIECTBUNA UCCIeI0BaHUS KOCMHUYECKOTO IPOCTPAHCTB;

- pa3nuyaTh TIPAaHULBl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHS
MEXaHMYECKON 3HEPIruu, 3aKOH COXPAHEHUs UMIYJIbCa, 3aKOH BCEMUPHOTO TATOTEHHS) U OrPaHHMYEHHOCTh MCIOJB30BAaHUS YaCTHBIX 3aKOHOB (3aKOH
I'yka, Apxumena u ap.);

- HaXOJUTh aJ€KBATHYIO MPEMJIOKEHHOH 3a1adye (pU3NUecKyro MoJenb, pa3pemarsh npolieMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHUW MO0 MEXaHUKE C
HCIIOJIb30BAaHUEM MATEMATUYECKOr0 almnapara, Tak v Ipy MIOMOIIUA METOJ0B OLICHKHU.

TEIIJIOBBIE SABJIEHUSA
Buinyckuux nayuumes:



- pacro3HaBaTh TEIJIOBbIC SBJICHHMS U OOBACHATh Ha 0a3e MMEIOIMXCS 3HAHWM OCHOBHBIE CBOICTBAa WJIM YCJIOBUS NPOTEKAHUS STHX SBICHUI:
muddy3us, n3MeHeHre o0beMa Tell PH HarpeBaHuu (OXJIAXKIEHUH), OOJIbIIasi COKUMAEMOCTh Ta30B, Majlasi COKUMAEMOCTh JKHJIKOCTEH U TBEPBIX TEII;
TEIUIOBOE paBHOBECHE, UCIIAPEHME, KOHJCHCAIM, TUIABICHNE, KPUCTAIUIN3Als, KUIIEHHE, BIQXKHOCTh BO3/1yXa, Pa3jInYHbIC CIIOCOOBI TEIJIoNepeaayn
(TenIonpoBOHOCTb, KOHBEKIINS, U3JIyUEHUE), arperaTHbIe COCTOSIHUS BEIIECTBA, MOIJIOIIEHUE PHEPIUU IPU UCHAPEHUU KMJIKOCTU U BBIIEICHUE €€
IIPU KOHJIEHCALIUU 11apa, 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUs OT AAaBJICHHUS;

- ONHKCHIBATh HM3yYCHHBIC CBOWCTBA TEJI W TEIUIOBBIC SBJICHUS, UCHOJB3yd (PU3NYECKHE BEIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPTUs,
TeMIlepaTypa, yAeabHas TEINIOEMKOCTh BEIEeCTBa, y/elbHas TEIUIOTa IUIAaBJIECHUS, ylIelIbHas TeIUloTa NapooOpa3oBaHus, yAeabHas TEIIOTa CrOPaHuUs
TOIUTNBA, KOI()(UIIMEHT IOJIE3HOTO JCHCTBHS TEIJIOBOTO JABHTATENS; NMPHU ONHCAHWU MPABUIBHO TPAKTOBATh (PM3MYECKUN CMBICI HCIIOJB3YEMbIX
BEJIMYMH, UX 0003HAUEHUS U €AMHULBI U3MEPEHUS, HaXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (U3UYECKYIO BEIMUYUHY C JPYTMMHU BEIMYMHAMH,
BBIUUCIIATH 3HaUCHUE (PU3MUECKOI BEIINYMHBL;

- aHAJIM3MPOBATh CBOMCTBA TeEJI, TEIJIOBbIE SBJICHHUS U IPOLECCHI, MCIIOJIb3Ys] OCHOBHBIE NMOJOXEHHMS aTOMHO-MOJIEKYJIIPHOTO YYEHHS O CTPOCHUHU
BELIECTBA U 3aKOH COXPAHEHUsI SHEPTUU;

- pa3In4yaTh OCHOBHBIC IPU3HAKH U3YUYEHHBIX (PU3MUECKUX MOJENell CTPOSHHMsI ra30B, KUIKOCTEH U TBEP/bIX TEI;

- IPUBOAMTH MPUMEPHI MTPAKTUYECKOTO MCIIOIB30BaHMS (PU3MUECKIX 3HAHUHA O TETUIOBBIX SBICHUSIX;

- pelaTh 33Ja4M, UCHOJb3ys 3aKOH COXPAHEHHs SHEPruH B TEIUIOBBIX Ipoleccax U (OpMyJbl, CBSI3bIBAIOIINE (PU3UUECKUE BEINUYMHBI (KOJIUYECTBO
TEIUIOTHI, TEMIIEPATypa, yaelbHas TEIUIOEMKOCTb BEIECTBa, yeIbHas TEIUIOTA IUIABICHUS, yAeIbHas TEIUIOTa apooOpa3oBaHus, ylelbHas TEIUIoTa
CropaHusl TOIUIMBA, KOA(P(UIMEHT MOJIE3HOr0 AESHCTBHS TEIUIOBOIO JBUraTells): HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auM 3allMChIBATh KPaTKoe YCIJIOBHE,
BBIIETIATH (PU3UUECKHE BEIMUMHBI, 3aKOHBI U (hOPMYJIbI, HEOOXOJUMBIE JIIsl €€ PEIIeHUs], IPOBOJUTH PacueThl M OLIEHUBATH PEaTbHOCTh MOJIYYEHHOTO
3Ha4YeHUs1 PU3NYECKOM BETMUMHBI.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCAL:

- HUCHOJb30BAaTh 3HAHMUSA O TEIJIOBBIX SBJICHUSAX B TOBCEJIHEBHOW KM3HM A obOecriedeHUs Oe30MacHOCTH IMpH oOpalleHuu ¢ npubdopamu U
TEXHUYECKUMH YCTPOMCTBAMH, JJII COXPAaHEHUS 3/0pOBbsl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO MOBEAEHUS B OKpYXKAIOIEH cpene; MPUBOAUTH
MIPUMEPBI KOJIOTUYECKHX MOCIIEACTBUM pabOThI ABUraTese BHYyTPEHHEr0 CrOpaHtsl, TETJIOBBIX U THAPOIIEKTPOCTAHLINH;

- pa3nuyaTh TPaHUIBl NMPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, MOHUMAaTh BCEOOHIMM XapakTep (pyHAaMEHTaIbHBIX (PU3MUECKHUX 3aKOHOB (3aKOH
COXpaHEHMs SHEPTUU B TEIUIOBBIX MPOLIECCAX) U OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

- HaXOJUTh aJ€KBAaTHYIO MNPEAJIOKEHHOHN 3anade (PU3MUECKYI0 MOJelb, pa3pelarh MpoOieMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHUNH O TEIJIOBBIX
SIBJIGHUSIX C UCIIOJIb30BAHUEM MaTeMaTUUYECKOT0 arnmapaTa, Tak U P MOMOIIN METO/I0B OLICHKH.

IJIEKTPUUECKUE U MATHUTHBLIE SIBJIEHUSA

Buinycknux nayuumes:

- pacmo3HaBaTh JJIEKTPOMArHUTHBIC SIBIICHWS M OOBSCHITH Ha OCHOBE HMMEIONIMXCS 3HAHWH OCHOBHBIC CBOWCTBA WJIM YCIIOBHS MPOTEKAHUS ITHX
SIBIIGHUH: DIIEKTPU3aIMs Tell, B3aUMOJICHCTBUE 3apsIIOB, dJEKTPUUECKUN TOK U €ro AeUCTBUs (TEII0BOe, XUMUYECKOE, MAarHUTHOE), B3aUMO ICHCTBUE
MarHuTOB, DJICKTPOMArHUTHAs WHYKIUS, EHCTBHE MAarHUTHOTO ITOJISl HA TTPOBOJHUK C TOKOM M Ha JIBIDKYIIYIOCS 3apsKEHHYIO YaCTHILy, JEHCTBHE



IEKTPUYECKOTO TOJIS Ha 3aPsDKEHHYIO YacTHUIly, dJIEKTPOMAarHUTHBIE BOJIHBI, IPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA, OTPAKEHHUE U IIPEIIOMIICHHUE
CBETa, JUCIIEPCHUs CBETA;

- COCTaBJIATh CXEMbI 3JEKTPUYECKUX LIENeH ¢ MOoCIe0BATENbHbIM U MapajyIeIbHbIM COEJMHEHHEM 3JIEMEHTOB, pa3jivyasl YCIOBHbIE 00O3Ha4YeHUs
3JIEMEHTOB 3JIEKTPUUECKUX 1eNeH (MCTOYHUK TOKa, KIII0U, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMETP, BOJIBTMETP);

- HCIOJIb30BATh ONTHYECKUE CXEMBI JIJIsl IOCTPOEHUS U300paXkeHUH B IIJIOCKOM 3€pKajie U coOMparoILel JIMH3e;

- ONHCHIBATh M3YYEHHBIC CBOMCTBA TN U 3JCKTPOMATHUTHBIC SIBICHMS, HCIOJB3YS (PU3MUECKUE BEIUYMHBL AJIEKTPHUCCKUH 3apsi, CHiia TOKa,
JIEKTPUUYECKOE HaNpsKEHUE, SIEKTPUUECKOE CONPOTUBIICHUE, YEIbHOE CONPOTUBICHHUE BEIIECTBA, paboTa 3JIEKTPUUYECKOI0 MOJIsl, MOIIHOCTh TOKa,
(OKyCHOE pacCTOSHHE W ONTHYECKas CWJIa JIMH3BI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA; MPH OMHMCAHUH BEPHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJb3YEMbIX BEIWYHMH, UX O003HAUCHMsI U €AMHUIBI U3MEPEHUs; HaXOAUTh (POPMYJbl, CBS3BIBAIOLINE JaHHYIO
(U3NIECKYIO BETMYHHY C IPYTHMHU BEIINYHHAMHU;

- aHaJIM3MPOBATh CBOICTBA TeJ, NEKTPOMArHUTHBIC SBJICHUS U IPOLECCHI, UCHOIb3YSd (PU3MUECKUE 3aKOHBI: 3aKOH COXPAHEHMS 3JIEKTPUYECKOrO
3apsaa, 3akoH Oma Juisl ydacTka Lenu, 3akoH JDxoyns-JIeHna, 3aKOH HPSIMOJIMHENMHOIO paclpoCTpaHEHMsI CBETA, 3aKOH OTPAaKEHUsSI CBETA, 3aKOH
IIPEJIOMIICHUS CBETA; IIPU 3TOM pa3jinyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTHUECKOE BbIPAXKEHUE;

- IPUBOAMTH PUMEPHI MTPAKTHYECKOTO MUCIIOIb30BAHMS (PU3MUECKUX 3HAHUHA O AJIEKTPOMArHUTHBIX SIBJICHHAX;

- pewmath 3a1a4M, UCMOIb3ys (pu3nueckue 3akoHbl (3akoH OMa Juis ydacTka 1eny, 3akoH J[xoynsa-JIleHna, 3akoH NpsMOJIMHEHHOTO paclpoCTpaHeHUs
CBETa, 3aKOH OTPaKEHHUS CBETA, 3aKOH IPEJOMJICHHS CBETa) M (OPMYJBI, CBS3bIBAIONIUE (U3NYECKHE BEIMYMHBI (CHJIA TOKA, 3JEKTPUYECKOE
HanpsDKeHUe, 3JIEKTPUYECKOEe CONPOTUBICHME, YJEIBHOE CONPOTUBIIEHUE BELIECTBA, PabOTa 3JIEKTPUYECKOrO IOJs, MOIIHOCTh TOKAa, (POKYCHOE
paccTosiHue M ONTHUYEcKas CHJa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, (POPMYJbl pacuera 3JIEKTPUYECKOTO
COIIPOTHBIICHUS TIPH IOCIEI0BATEIBHOM M IMapaIeIbHOM COECIUHEHHWU NMPOBOJHMKOB): Ha OCHOBE aHAlIM3a YCJIOBUS 33Jayd 3alMChIBaTh KpaTKoe
YCIIOBUE, BBIACNIATH (PU3MUECKHUE BEIMUYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsI €€ PELIeHUs, POBOJUTh PacdyeThl U OLIEHUBATh PEaIbHOCTD
MOJyYEHHOT0 3HaYeHUs (PU3NYECKON BETMUHHBI.

Buinycknux nonyuum 603mMOo#CHOCMb HAYYUMbCA:

- UCMOJIb30BATh 3HAHUSA 00 JEKTPOMArHUTHBIX SBJICHUAX B MOBCEAHEBHOM KM3HU JJIs oOecreueHus: 0€30MacHOCTH MpHU O0pallleHnu ¢ NpubopaMu u
TEXHUYECKUMH YCTPOMCTBAMH, JJII COXpPaHEHUs 3/0pOBbsi U COOJIOJEHHMSI HOPM SKOJIOTMYECKOTO TOBEJEHUS B OKpPY)KAloIIeH cpese; MPUBOJUTH
IIPUMEPHI BIUSHUS MIEKTPOMATHUTHBIX U3JIYY€HUN Ha )KUBBIE OPTaHU3MBIL;

- pa3nuyaTh TIPAaHULBl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHS
AIEKTPUYECKOTO 3apsA/ia) U OTPAaHMYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa JuIst ydacTka Lemnu, 3akoH Jxoyns-Jlenna u np.);

- UCMOJb30BATh NPHEMbI MOCTPOEHHs (PU3NYECKUX MOjEeH, Mmoucka U (OpPMYTUPOBKU JI0KA3aTENbCTB BBIIBUHYTHIX THIOTE3 M TEOPETUUYECKUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (PAKTOB;

- HaxOJWTh aJEKBAaTHYIO NPEIJIOKEHHOM 3anadye (U3NYECKYI0 MOJETb, pa3pelarts MpolieMy Kak Ha OCHOBE HMEIOIUXCS 3HAaHUH 00
AJIEKTPOMArHUTHBIX SIBJICHUSIX C HCIOIb30BAaHHMEM MaTEMaTHUECKOro anmnapara, Tak U IpH MOMOIIM METOJI0B OLIEHKH.

KBAHTOBBIE ABJIEHUS



Buinyckuux nayuumes:

- pacro3HaBaTh KBAaHTOBBIC SIBJICHUS M OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHWN OCHOBHBIC CBOWCTBA WJIM YCJOBHUS MPOTEKAHUS 3TUX SIBJICHUM:
€CTECTBEHHAsl U MCKYCCTBEHHAs paJMOaKTUBHOCTb, O-, - ¥ Y-U31y4€HHUs, BOSHUKHOBEHHE JINHEHUATOr0 CIEeKTpa U3JIy4yeHHsI aTOMa;

- ONUCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHUS, UCTIONB3YS (PU3NYECKHE BETHMUMHBI: MACCOBOE YHCIIO, 3apsAA0BOE YHCIIO, IEPUOT MTONypaciajia, SHeprus
(OTOHOB; IIPU OMMCAHUM NPABUIBLHO TPAKTOBATh (PU3MUECKUI CMBICT MCIIOJIB3YEMBbIX BEJIMUYMH, UX O0O3HAYEHUS U €AMHUILBI U3MEPEHMSI; HaXOJUTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMH BeTUUYNHAMH, BEIYUCIATH 3HAYCHUE (PU3NUECKON BETMUNHBL;

- aHAJIN3UPOBATh KBAHTOBBIE ABJICHUS, UCIIONb3Ys (PU3NUECKUE 3aKOHBI U MIOCTYJIAThl: 3aKOH COXPAHEHUs YHEPIUHU, 3aKOH COXPAHEHH 3J1E€KTPHUECKOrO
3apsAza, 3aKOH COXPAHEHMS MacCOBOIO YHCJA, 3aKOHOMEPHOCTH H3JIyYEHHUS W IIOTJIOIIEHHs CBETa aTOMOM, IPH 3TOM pas3jIMyaTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKECHUE;

- pa3yMyaTh OCHOBHBIE IIPU3HAKYU IUIAHETAPHON MOJIENIN aTOMa, HYKJIOHHOM MOJEIIM aTOMHOTO Spa;

- IPUBOIUTH IPHUMEPHI IPOSIBICHHUS B INPHUPOAE M INPAKTHUYECKOTO HCIOJIB30BAaHUS PAAVOAKTUBHOCTH, SACPHBIX U TEPMOSJEPHBIX PEAKLIMMH,
CIICKTPAJILHOTO AaHAIU3A.

Buinyckuux nonyuum 603M04CHOCb HAYYUMBCA:

- HWCHOJB30BAaTh IIOJYYECHHBIC 3HAHWS B IIOBCEJHEBHON JKM3HM TpU OOpalIeHWH C NpUOOpaMH M TEXHUYECKHMMH YCTPONCTBaMHU (CUETUMK
MOHU3UPYIOLIMX YACTHIL, T03UMETP), AJISl COXPAHEHUs 370POBbsl U COOIIOAEHUS HOPM SKOJIOTHUECKOTO MTOBEJICHHSI B OKPY’KaloLlel cpee;

- COOTHOCHUTb SHEPTHIO CBS3H aTOMHBIX AJIEP C Ie(PEKTOM MacChl;

- IPUBOJUTH NIPUMEPHI BIUSHUSA PAaAHOAKTUBHBIX U3JIYyYCHUM Ha JKUBBIE OPraHU3Mbl; IOHUMATh NPUHIUI JEHCTBUS JO3UMETPA U pas3iinyarh yCIOBHS
€ro UCIIOJIb30BaHNUs;

- TNIOHMMaTh HKOJIOTMYECKHE IMpOOJieMbl, BO3HUKAIOLIME MPU MCIIOJB30BAaHUM AaTOMHBIX OHJIEKTPOCTAHIMM, M MYyTH peleHUs 3THX MpodieM,
IIEPCIEKTUBBI HCIIOIb30BAHUS YIIPABISEMOTO TEPMOSIEPHOTO CUHTE3A.

9JEMEHTBI ACTPOHOMUU

Buinycknux nayuumcs:

- y1(a3BIBaTB Ha3BaHUs IIJIAHET COHHC‘IHOﬁ CHUCTEMBI, pa3quaTL OCHOBHBEIC HpI/I3HaKI/I CYTOLIHOFO BpaHIeHI/H[ 3BC3HOTO H€6a, OBUXXCHUA .HYHI)I,
CouHIIa ¥ IJIaHET OTHOCUTENILHO 3BE3 T,

- IIOHUMATb paSJ'H/ILII/Iﬂ MC)KI[y FGHHOHGHTPHHGCKOﬁ 158 FCOIICHTpI/ILIGCKOI\/’I CUcTeMaMun MI/Ipa.

Buvinycknux nonyuum 603mMoiCHOCMb HAYYUMbBCSL:

- yKa3bIBaTh OOIIME CBONCTBA M OTIWYHS IUIAHET 36MHOM TPYIIbI U TUIAHET-TUTAHTOB; MalbiX Tell CONHEYHOW CUCTeMBl M OONBIINX IUTAHET;
MOJI30BaThCS KapTOW 3BE3THOTO HeOa MpH HAOIIOCHUSIX 3BE3JHOTO HEOa;

- pa3nM4aTh OCHOBHBIE XapaKTEPUCTHKU 3Be3]1 (pa3Mep, IBET, TEMIIEpaTypa) COOTHOCUTH IIBET 3BE3/IbI C €€ TeMIIePaTypoit;

- paszanL THUIIOTE3EI O HpOI/ICXO}KI[eHI/IH CO.]'IHG‘IHOfI CUCTCMBI.

Conep:xanue yueOHoro npeamera «Dusuka



10 knacc (0a30BbIii YPOBEHDb)
@u3nKa ¥ METOAbI HAYYHOT0 MO3HAHUSA
®uszuka — pyHIaMeHTalIbHAsg HayKa o npupoze. Meroabl HAy4HOTro uccieloBaHus (GU3NYeCKuX sBIeHUN. MonenupoBaHue (pU3NYECKUX SIBICHUN U
nporeccoB. @U3NYECKUI 3aKOH — TPAHUIIBI TPUMEHUMOCTH. DU3NYECKHEe TEOPUH U MIPUHIIAIT COOTBETCTBHsI. Posib 1 MecTo pu3uku B hopMupoBaHUH
COBPEMEHHOM Hay4yHOU KapTUHBI MUPA, B MPAKTUUYECKON AeSITeNbHOCTH JroAei. Pusnka u KynbTypa.
Kunemaruka

['panunel NpUMEHUMOCTH KJIACCHMYECKOM MexaHMKH. BakHeillne KuHEeMaTHM4ecKHe XapaKTepUCTUKH — IepeMelleHUE, CKOPOCThb, YCKOpPEHHE.
OcCHOBHBIE MOJIETTU TEJ U TBUKECHUM.
Jlabopamopnwvie padomoi
Jlaboparopuas padota Nel «/3ydeHue qBUKCHHS TEJIA 110 OKPYKHOCTH

Jlnnamuka
Bsaumopeiictsue ten. 3akonsl BceMupHoro tarorenus, I'yka, cyxoro tpenus. MHepuuanpHas cucreMa orcyera. 3akoHbl MexaHuku HproToHa.
Jlabopamopnwvie padomoi
JlaGopatopnast padota Ne2 «M3mepeHne )KECTKOCTU TPYKUHBI»
Jlaboparopnas padota Ne3 «3mepenne kodrdpuienTa TpeHus CKOIbKEHUS
Jlaboparopuas pabota Ned «/3ydeHne ABMKECHUS Tena, OPOIICHHOTO TOPU30HTATBHO

3aKoHBI COXpaHEHHsI B MeXaHHKe
Nmmynsc MaTtepuanbHOM TOYKH U CUCTEMBbI. MI3MeHeHue U coxXxpaHeHHe uMIylibca. Vcronb30BaHne 3aKOHOB MEXAHHMKHU JJIsl OOBSICHEHUS JTBUKEHUS
HEOECHBIX Tel W ISl Pa3BUTHUS KOCMHUYECKUX HCCIeNOBaHU. MexaHudeckas dHEPrus CUCTEMBbI Tel. 3aKOH COXpPaHEHUS MEXaHWYEeCKOW SHEpTHUH.
Pa6ora cuinsbl.
Jlabopamopuvie padomuoi
Jlaboparopnast pabora Ne5 «M3yueHue 3aKkoHa COXpaHEHUST MEXaHUYECKON IHEPTUN»

CraTuka
PaBHOBeCHE MaTepHATIBHON TOYKHU M TBEPAOIO Tea. Y CIOBUS PaBHOBECHS.. MOMEHT CHJIBI.
Jlabopamopuvie padomuoi
Jlaboparopnast pabota Ne6 «M3yueHue paBHOBeCHsI TeJla MO IEHCTBUEM HECKOJIBKUX CHID)

OcCHOBBI rHAPOMEXaHUKH
PaBHOBecue )XuAKOCTH U raza. [[BuxeHune KuaKoCTeN U Ta30B.

MoJiekyJasipHO-KMHETHYECKAs Teopusi
Monekynsipao-kuHetnueckas teopust (MKT) crpoenus BemectBa U ee dKCIEpUMEHTAIBHBIE JO0Ka3aTeNbCTBA. AOCOIIOTHAS TEeMIEpaTrypa Kak mepa
CpeqHell KMHETUYEeCKOM SHEepruM TeIUIOBOro JABM)KEHHS YacTHI] BemlecTBa. Mojenb uaeanbHOro rasza. JlaBieHue rasza. YpaBHEHHE COCTOSTHUS
uaeanbHOro rasa. Ypasaenue Menneneesa—Kianeiipona. M3onpoueccol. ArperaTHbie COCTOSIHUS BELIECTBA.
Jlabopamopnsie padomui




Jlabopartopnas padota No7. «OnbITHas moBepKa 3akoHa I eii-JIroccakay»
OCHOBBI TEPMOIMHAMHUKH

Buytpennss sneprus. PaboTta u Teruionepenadya Kak crocoObl U3MEHEHHs] BHyTpeHHel sHepruu. IlepBolit 3akoH TepMoannamuku. HeoGpatumocTtsb
TEIUIOBBIX TpoiieccoB. [IpuHIUIBI AEHCTBUS TEMIOBBIX MAIIKH.

DJIeKTPOCTATHKA
Onekrpuueckoe noje. 3akoH Kynona. HanpspkeHHOCTh M MOTEHIMAN AJIEKTPOCTaTUYECKOro mojisi. [IpoBOTHUKY, TOIYIPOBOJHUKU U TUSICKTPUKHU.
Kongaencarop.

3aKOHBI OCTOSTHHOTO JJIEKTPHUYECKOT0 TOKA
[TocTOsIHHBINM 37EKTPUYECKUNA TOK. DIEKTPOABMKYIIAs cuja. 3akoH OMa JIJ1sl OJIHOM LEeMu.
Jlabopamopusie padomnwi
Jlaboparopnas pabota Ne8. «/3yueHune nociaen0BaTeIbHOTO U MapaieIbHOTO COeTMHEHUS TIPOBOIHUKOBY
Jlaboparopras padota Ne9. «M3mepenne D/1C 1 BHyTpEHHETO CONPOTUBIICHHSI HCTOYHHUKA TOKa

DJIeKTPHYECKHH TOK B Pa3JIMYHBIX cpefax
DNEeKTPUYECKUI TOK B MPOBOJAHUKAX, JICKTPOJIMTAX, TIOJYIPOBOJHUKAX, Ta3aX U BaKyyMe.

10 knacc (yriry0s1eHHbI YpOBeHb)

Benenne. ®u3nka u ecTeCTBEHHO-HAYYHbII MeTO/] MO3HAHUS MPUPOABI.

dusmnka — QyHAaMeHTalbHas Hayka o mpupoje. HayuHblii MeTo mo3HaHus Mupa. B3auMocBs3b MexXIy (HU3UKOM M IPYTMMH €CTECTBEHHBIMU
HaykamMH. MeTo/1bl Hay4HOI'O UCCIIEJOBaHMsI (PU3NYECKUX sABJIeHUI. MoaenupoBanue GU3NYECKUX SBJIECHUHN U MPOLIECCOB MPUPOIbl. 3aKOHOMEPHOCTH U
ciyyaitHocTb. Hayunble (axTsl U runote3sl. PU3ndeckne 3aKOHbl M TPAHULBI UX MPUMEHUMOCTH. Du3nyeckre TEOpUu W MPUHLUI COOTBETCTBUS.
®usznyeckue BeanuuHbl. [lorpemnoctu namMepenuit puznyeckux BeauuuH. Poiab u Mecto pusuku B GopMHUpPOBaHUM COBPEMEHHOM HAayYHOW KapTHHBI
MUDa, B IPAKTUYECKON AEATEIbHOCTH TtoAcH. PU3uKa U KyJIbTypa.

MexaHnuka.

[Ipenmer m 3amaum KiIacCMYECKOM MexaHUMKU. KHHeMaTndeckue XapakTepUCTHKM MEXaHMYECKOro IBHKeHUs. Monenu Tenm M JIBHXKEHUM.
[IpoctpanctBo 1 BpeMsa. OTHOCUTENIBHOCTh MEXAaHWYECKOro ABMKEeHMs. Cuctembl orcuera. CKalsipHble M BEKTOPHbIE (PU3UYECKHE BEIMYUHBI.
Tpaekropus. [1yts. [lepememienne. Ckopocts. ¥Yckopenue. PaBHoOMEpHOE U paBHOYCKOPEHHOE MPsSMOJIMHENHHOe BHKeHue. CBOOOHOE MaJieHHe Tea.
PaBHOMEpPHOE IBU)KEHUE TOUKHU IO OKpYXHOCTH. [locTynarenbHoe U BpalaTeIbHOE IBUKEHUE TBEPAOTO TENA.

B3aumopeiicteue ten. SBnenue muepruu. Cuna. Macca. MHeprimaabHble CUCTEMBI OTcueTa. 3aKOHbI AuHaMUKH HpioToHa. Cuia TSKECTH U BeC.
HesecomocTts. Cuibl ynpyrocTu, CHiIbl TPEeHHUS. 3aKOHBI: BCEMMPHOIO TIAroTeHus, I'yka, cyxoro TpeHus. Mcnonb3oBaHHe 3aKOHOB MEXAHMKHU IS
OOBSICHEHUS IBUKEHUSI HEOECHBIX TeJl U JJIsl Pa3BUTHSI KOCMUUYECKUX HCCIIeIoBaHuM. SIBieHus, Ha0to1aeMble B HEMHEPIHAIBHBIX CUCTEMaX OTCYETA.



Hmnynbe MarepuanbHONW TOYKHM M cucTeMbl. VIMIysbc cuiibl. 3aKOH M3MEHEHHUS M COXpaHEHMs uMIylbca. MexaHudeckas pabdota. MOLIHOCTb.
MexaHnuecKasi SHEeprsi MaTepHaTbHONW TOUYKH U CUCTEMBbI. 3aKOH M3MEHEHHs U COXPAHEHUS MEXaHWYEeCKOH sHepruu. PaboTa CHIIbI TSKECTH U CHIIBI
YIPYTOCTH.

JluHaMuka BpamaTeabHOTo JABIKEHHUS a0CONIOTHO TBEPIOro Tena. PaBHOBecHMe MarepuanbHON TOYKH U TBEPAOTO Tesia. MOMEHT CHIIBL. Y CIIOBHS
paBHOBECHSI TBEPAOIO TEJIA B MHEPLIMAIBHOM CUCTEME OTCYETA.

PaBHoBecue xuakocT u rasa. Jlapnenue. [[BuxeHue uaKoCTeN U ra30B. 3aKOH COXPAHEHUS SHEPTUU B TUHAMUKE KHUJIKOCTH.

MouJiekyasipHasi pU3NKa ¥ TEPMOJUHAMUKA.

OcHoBbl MonekynsipHO-kuHeTHueckoi reopun (MKT) u TepmoarHaMuKH.

OkcnepuMeHTanbHble Joka3arenbcTBa MKT. AGcomntoTHas Temneparypa Kak Mepa cpeiHell KUHETHYECKO SHepruu TEIIOBOro JABMKEHHS YaCTHIL
BeulecTBa. Mojenb uaeanpHoro rasa. Jlapienue raza. CBs3b MeXAy JaBJICHHEM U CpPEeIHENW KUHETHMUECKON SHEprueil MocTynaTelbHOIo TEIIOBOro
JOBYOKCHMSI MOJIEKYJ MA€aJIbHOro rasza. Mojenb HMICaJIbHOTO rasa B TEpMOJMHAaMUKe: ypaBHeHMe MenzeneeBa — KianelipoHa, BbIpaXXeHHE UL
BHYTpeHHel 3Hepruu. 3akoH JlanbToHa. ['a30BbIe 3aKOHBI.

ArperatHble cocTosiHus BenlectBa. da3oBbie nepexoipl. [IpeobpasoBanue sHepruu B (pa3oBbix nepexoaax. HaceleHHbIe 1 HEHACHIIIEHHBIE MAPBI.
Brnaxunocts Bo3ayxa. Monens ctpoenus xuakocteil. [loepxHocTtHoe HaTsbkeHue. CmaunBaHue u HecMmauuBanue. Kanmwuisapel. Mogenb cTpoeHus
TBEpJBIX Teld. MexaHnueckue cBoiicTBa TBepbIX Ten. Kpucramanueckue u amopQHble Tena.

Buyrpennss sneprus. Pabora u temsonepenaya Kak criocoObl U3MEHEHUs BHYTPEHHEH PHEpPruM. Y paBHEHHE TeIuioBoro OanaHca. [lepBeiii 3akoH
TepMoAMHAMUKHU. AnuabaTHb nponecc. HeoOpaTuMocTh TeIioBbIX mporeccoB. Bropoil 3akon Tepmomunamuku. IIpeoOpa3oBanue sHepruu B
teroBbix MamuHax. [k Kapuo. [punnunet aeiictBust u KTl TermoBbix MammH. DKOJIOTHUECKUE MPOOJIEMBbI TEIIIOIHEPTETHKHU.

OCHOBBI 2/1eKTPOAUHAMHUKH.

[IpenmMer u 3agaun 3JIEKTPOJMHAMUKU. OJEKTPUYECKOE B3aWMOJAEWCTBHE. 3aKOH COXpaHEHHs »JJeKTpuyeckoro 3apsaa. 3akoH Kymona.
HanpspkeHHOCTh M MOTEHIMaNl JIEKTpUYECKOoro mnoiis. [IpmHuun cymeprno3nuuu 3JIeKTpUYecKHuX mnosed. PazHocts nmoreHumanos. IIpoBonHuku B
ANEKTPOCTATUYECKOM ToJI€. JIMIIEKTPUKH B JIEKTPUUECKOM ToJe. DIIeKTpoeMKocTh. KoHeHcaTop. DHeprus 3JeKTpUIeCcKOoro moJisl.

[TocTosiHHBIN 3nekTpudeckuil Tok. Cuia Toka. dnextpoasmwkymias cuia (3/1C). 3akon Oma nis yyactka nenu. ConpoTuieHne. DIEeKTpUYecKHe
uenu. [locnenoBarenbHoe U NMapajijieIbHOE COEIMHEHUS POBOIHUKOB. PaboTa M MOIIHOCTh TOKA. DNEKTPOABIIKYIAs cuiia. 3akoH Oma A1 IOJTHON
LENH.

DNEeKTpUYECKUN TOK B METaJUIax, B JKUJKOCTSX, Ta3ax u BakyyMe. [lna3zma. Dnexkrponus. [TonmynpoBoaHukoBbie npudbopsl. CBEpXIPOBOIUMOCTb.

Conep:xanue yuedHOro npeamera « Pusuka»
11 knacc (6a30Bblii ypOBeHb)

OCHOBBI IEKTPOAMHAMMKH (IMPOJ0JIKEHHUE).
MarnuTHoeE 1oJie.



B3aumoneiictBue TokoB. MarnutHoe mnoje Toka. MarnutHas uHaykuus. Cuna Ammnepa. Cuna JlopeHna. SIBieHMe 37I€KTPOMAarHUTHOM WHIYKIIHUH.
MaruuTHbI TOTOK. 3aKOH 3JieKTpoMarHuTHOW MHAYKIUU. [IpaBuino Jlenma. Camounaykuus. MHIyKTUBHOCTb. B3aMMOCBS3b 3JEKTPUYECKOTO U
MarHUTHOTO TOJIEH. DIIEKTPOMAarHuTHOE TOJIE.
Jlaboparopuas padota: M3yueHune 37eKTpOMarHUTHON UHTYKIUH.
JIeKTPOMATrHUTHBIE KOJIEOAHUS U BOJIHBI.
CBobOonnbie KkoyebaHusi B KojeOaTeabHOM KoHType. Ilepmon CcBOOOTHBIX 3yeKTpHUECKUX KoyieOanuil. IlepeMeHHBIN 3IEKTPUYECKU TOK.
I'enepupoBanue saekTpuueckoil sHepruu. Tpanchopmarop. Ilepemaua dsneKTpUYECKOW SHEPTrUU. OJNEKTPOMArHUTHBIE BOJHBL (CBOHCTBa
AJIEKTPOMArHUTHBIX BOJIH. [IpuHIIMTIBI pagunocssizu. TeaeBuaecHue.
Jlaboparopuas padota «3MepeHre yCKOpEeHUs CBOOOTHOTO TAICHHS
OnTuka
CkopocThb cBeTa M METOIbl €€ U3MepeHUs. 3aKOHbI OTPAXKECHHS U IIPEeOMIICHUS cBeTa. BoIHOBBIE CBOICTBA cBeTa: AUCIIEpCHsl, HHTep(hEpEeHIIUs CBETa,
mudpaxkius ceera. KorepentHocts. [lonepednocts cBeToBbIX BouH. [lonmspusanus cera.
Jlaboparopnas pabota: M3amepenue noka3aTesns MpelioMICHUs CTEKIa.
Jlaboparopnas padota: OnpeaeneHue ONTHISCKONW CHUITBI M JOKYCHOTO pacCTOsIHUS coOuparoriei JIMH3bI.
Jlaboparopnas pabota: M3amepeHue ATMHbI CBETOBOU BOJHBI.
Nzmyuenus v criekTpel: Pa3mmyHbie BUIBI 3JIEKTPOMArHUTHBIX H3JIYICHUN U UX TIPAKTHYECKOE IPUMEHEHHUE: CBOMCTBA M IIPUMEH CHIE HH(PPAKPACHBIX,
yIbTPaPHUOIETOBBIX U PEHTI€HOBCKUX U3MydeHui. [lIkana 3eKTpoMarHuTHBIX U3TY4EeHUN.
DJIeMeHThI TEOPUHM OTHOCUTEJILHOCTH.
[TocTynatel Teopun OTHOCUTENbHOCTU. IIpuHIMN OTHOcUTEnbHOCTH OitHmTENHA. [locTosTHCTBO ckopocTH cBeta. IIpocTpancTBO M BpeMs B
CHeIMaIbHON TEOPUU OTHOCUTEIHHOCTH. PensiTuBrcTckas nuHamuka. CBsi3b MacChl C YHEPTUECH.
KBanToBasi u aToMHas pusnka.
®orordpdext. YpaBHenue OiHmTeiiHa 11 (oTodddexkra. Portonsl. Crpoenue aroma. OnbiTel Pesepdopna. Ksantoswsie mnoctynatel bopa.
Hcnyckanue u noryiouieHue cBera atomoM. Jlazepsi.
Anepusie cuibl. [ledekT Macchl 1 YHEPTUS CBSI3M HYKJIOHOB B sizipe. SepHast sHepreTuka. BiusHre HOHU3UPYIOLeH pagualiiy Ha )KUBbIE OpPTaHU3MBbI.
3HaueHue GU3MKH sl OOBSICHEHUS MUPA U Pa3BUTHS MPOU3BOAUTEIBHBIX cull oOmiecTBa. Eqnnas gusudeckas kapTuHa MUpa.
Jlaboparopnast pabota M3yueHne TpeKoOB 3apsKEHHBIX YaCTHII.
Ctpoenue BcesieHHOM.
Crpoenue comnevnoi cucteMbl. Cuctema «3emis — Jlynay. Obmue cBenenus o ConHile (B B TEIECKOI, BpAIllEHUE, pa3Mephl, Macca, CBETUMOCTH,
TEeMIIepaTypa COJIHLIA M COCTOSIHME BEIECTBA B HEM, XMMHUYECKUU cocTaB). MICTOUHMKM sHepruM M BHyTpeHHee cTpoeHue Connua. dusmyeckas
npupoja 3Be3n. Hamra ["amaktuka (coctaB, cTpoeHue, ABMKEHUE 3Be3] B ['anakTuke ee BpamieHue). [I[poucxoxaeHue u 3BOTIOHS TATAKTHK U 3BE3]T.
IloBTOpEHME.

11 kaace (yriy0JieHHbIN YPOBEHb)
OCHOBBI 3J1eKTPOANHAMMKH (MPOI0JKEHHE).



MaruutHoe nosie. Bektop MHAYKIMKM MarHUTHOro nojs. [IpmHIun cynepno3suumy MAarHUTHBIX MOJIEH. MarHUTHOE 1OJe IPOBOAHHMKA C TOKOM.
JlelicTBME€ MarHUTHOTO MOJISl HA MPOBOJHHUK C TOKOM M ABMXKYIIYIOCA 3apspkeHHYyRo yactuny. Cuna Ammnepa, cuna JlopeHna. MaruutHbele cBoOWCTBa
BELICCTBA.

[ToTok BekTOpa MarHMTHOW MHAYKLUMHU. SIBJIEHUE 3JEKTPOMAarHUTHOM MHAYKUMU. MarHuTHbii noToK. IIpaBuno JleHua. 3akoH 31eKTpoMarHUuTHOM
naaykuud. OJIC MHAOYKIMM B JABWXKYIIUXCS NPOBOJHUKAX. SIBiIeHME caMOMHAYKUMH. HMHAYKTHBHOCTb. OJIEKTPOMATHUTHOE IIOJIE. ODHEprus
AJIEKTPOMAarHuTHOTO TOJIA.

Koneb6anus u BOJIHBI.

Mexanudeckue KoiieOaHus. AMIUIMTYAa, Tepuoi, dYacrora, ¢asza komebanmid. ['apmonmueckue xonebanusi. CBOOOIHBIE, 3aTyXaroulue,
BBIHY)KJICHHbIE KoseOanus. [IpeBpaienus snepruu npu konedanusx. Pezonanc.

OnekTpoMarHuTHeIe KosieOaHus. CBOOOIHBIE W BBIHY)KICHHBIC JJIEKTpOMarHuTHele KojeOanus. KoneOatenmbHblit KoHTYp. IlepemeHHBIH
anekTpuueckuil Tok. KoHzeHcaTop M Karylika B LENM NEPEeMEHHOro ToKa. DJeMEHTapHas Teopus TpaHcpopmaropa. IIpousBoacTso, mepenava u
noTpeOIeHNE SIEKTPUIECKOM SHEPTHH.

Mexanuueckue BosHbL. IlpomonbHble W momnepedyHble BoiaHbl. CKOpocTh M JuiMHA BoOJHBL. MHTepdepeHuus u audpakuus. DHEprus BOJHBI.
3BYKOBBIEC BOJIHBI.

ONeKTpOMarHuTHOEe IoJsie. BuxpeBoe ayeKTpuyeckoe Imoje. DIEKTPOMarHUTHbIE BOJHBL. (CBOMCTBA 3JIEKTPOMATHUTHBIX BOJH. JlMana3oHsI
AJIEKTPOMAarHUTHBIX U3IYyYEHUH U UX MPaKTU4YeCcKoe NpUuMeHeHue. [IpuHnuns! paguocBs3u u TeneBuaeHus. Pa3Butue cpeacTs cBs3u.

OnTuka.

I'eomerpuueckas ontuka. [IpsmonuneliHoe pacnpocTpaHeHuEe cBeTa B OJHOPOAHOM cpene. CKOpOoCTh cBeTa. 3aKOHBI OTPAXKEHUS U MPETOMIICHUS
ceera. IlonHoe orpaxkenue cBera. Popmyna ToHKOW nuH3BL. Ontudeckue nmpubopsl. BomHOBBIE cBoiicTBa cBeTa: aucnepcusi, MHTepdepeHuus,
nudpakys, noisipuzanus. KorepeHTHOCTh BOJIH.

Bunel n3nydennii. CriekTpsl U CIEKTpalbHbIA aHaIN3. [IpakTnyeckoe NpUMEHEHNE JIEKTPOMATHUTHBIX U3JIy4E€HUN.

OcHOBBI cHIENMAJIBHOI TEOPUHM OTHOCUTEILHOCTH.

[TocTynarel TEOpUM OTHOCUTENBHOCTH U CIEACTBUSA U3 HUX. MIHBapHaHTHOCTH MOJYJsl CKOPOCTH CBETa B BakyyMme. [IpMHIMI OTHOCHTENIBHOCTH
OiiamreliHa. [IpocTpaHCTBO M BpeMsi B CHEIUATBHON TEOPUU OTHOCHTEIILHOCTU. DHEPrUsi U UMITYJIbC CBOOOJHOW YacTUIIbI. DHEprus mokos. CBs3b
Macchl U SHEPTUU CBOOOJHON YaCTHIIBI.

KBanroBas ¢pusnka. Pu3nka aToMa M1 aTOMHOI0 s/pa.

[Ipeamer u 3aga4n KBAHTOBOM (DU3HKH.

TennoBoe u3nyuenue. PacnpeneneHue sHepruu B CHeKTpe aOcomtoTHO yepHoro tena. I'mmoreza M. Ilmanka o kBaHTax. DOTOdIEKTpUUYECKUNA
addext. OnbrTer CroneToBa. 3akoHbI poTodrhdekra. YpaBHenue DitHTeHa 17151 hoTodPdekra.

®oron. ['umoreza ne bpoins o BoNHOBBIX cBoiicTBax dacTul. KopnycKymnsipHO-BOJIHOBOM Jyanu3M. COOTHOIIEHHE HEONPEIEICHHOCTEN
I'eiizendepra. Jlasnenue ceera. OnwiTel [1. H. Jle6enesa u C. 1. BaBunosa. J{udpakuus 31eKTpOHOB.

Monenu ctpoenus aroma. OnbiTel Pezepdopna. [Inanerapnas Mozaens ctpoeHus atoma. OObsACHEHHE JIMHEHUATOrO CIIeKTpa BOIOPO/ia HA OCHOBE
KBaHTOBBIX ITOCTYaTOB bopa. CHOHTaHHOE U BBIHYK/ICHHOE U3JIyY€HHE CBETA.



CocraB u cTpoenue aToMHbIX sifep. M3otomsl. SAnepusie cuibl. [edext Mmacchl. DHEprus CBA3H aTOMHBIX sIIEp.
PanuoaktuBHOCTH. BUJIBI paIiOAaKTUBHOTO M3JIy4eHHS. 3aKOH PaJIMOAKTUBHOTO pacnaia. SaepHbie peakiuu, peakiuuu JiejaeHus u cunres3a. Llennas
peakuus nenenus saep. SAnepHas sHepretuka. TepmosinepHbiid cuntes. [Ipumenenue snaepHoi sHepruu. buonoruueckoe neiicTBre paguoakTUBHBIX

W3JTyYEHHM.

DOnemeHTapHbIe YacTUllbl. DyH/1aMEHTAIbHBIE B3aUMOJICHCTBUSA. Y CKOPUTENIN AJIEMEHTAPHBIX YaCTHII.
Crpoenue Beenennoii.
[TpuMeHUMOCTh 3aKOHOB (U3UKH AJisi OOBSCHEHUS IPUPOJBI KOCMUYECKUX 00BeKTOB. CollHEeYHasl cucTeMa: IJIaHeThl U MaJble Tella, CUCTeMa
3emusi-JIyna. Crpoenue u aBomonus ConHna w 3Be3n. Kiaccudukarus 3BE31. 3Be3lbl M UCTOYHWKU WX dHepruu. ['amaktuka. CoBpeMEHHBIE
MIPEJICTABJICHUS O CTPOCHHUHU U 3BOJIOLWHU BeeneHHo.
lanakTtuka. pyrue ramaktuxu. [IpocTpancTBeHHO-BpeMeHHbIE MaciTaObl HaOmogaemMoii Beenennoii. [lpeacrasnenue 06 »Bomronmu BeeneHHOH.
Temnast MaTepust U TEMHasi SHEPTUSL.

TemaTnueckoe njannpoBanue s 10 kaacca (0a30Bblil YpOBeHb)

Tema/gacel

Coaep:xxanue K9C

Ilnanupyembie pe3yJbTaThl

JIM4HOCTHBIE

Metanpeamernbie (YY1 u
MEeTaNnoHATHSA)

IIpeamerHble (aeificTBUS €
Y4eOHbIM MaTepuajjioM)

KUM
(Ne)

1. BBeneHnue.
®dusuka u
€CTECTBEHHOHA
YUYHBII METOA
MTO3HAHUS
mpupozs! (1 1)

1.1. MeTronpl HAy4HOTO MCCIIEOBAHUS
¢busnyeckux sBieHuid. Habmronenue n
IKCIepUMEHT B pusuke. CriocoObl H3MepeHUs
¢dusnyeckux BeNMuuH. M3MepuTenbHble TPHOOPHI
(aHanoroBsle U HU(POBBIE), KOMIIBIOTEPHBIE
JATYMKOBBIE CUCTEMBI.

1.2. MopnenupoBaHue GU3NIECKUX SBICHUN U
IpoIIecCcoB (MaTepHaIbHAast TOUKA, a0COIOTHO
TBEPIIOE TEIO, UICANBHAS JKUIKOCTh, TOUCUHBIN
HCTOYHUK). ['unore3a. ®usndyeckuii 3aKoH,
TpaHUIBI eT0 IPUMEHIMOCTH. Du3nueckas
TEOpHs

- (hopMHpOBaHNE TUIHOCTHOM
3HAaYMMOCTH (PU3UIECKOTO
3HAHMS1, HAYYHBIX 3HAHUH U
METOOB IT03HAHMS, TBOPUECKOH
CO3UJaTEIBLHON IeSITEILHOCTH,
mpoIiecca TUalIoTHIecKoro,
TOJIEPAHTHOTO OOIICHHUS,
CMBICITIOBOTO YTEHHUS;

- hopMupoBaHHe yOSKICHHOCTH
B BO3MOKHOCTH TTO3HAHUS
TIPUPOJIBI

- (hopMHpOBaHNE CO3HATEIHHOTO
CaMOOIIpe/IeNICHNs] YUCHHUKa
OTHOCHTENIFHO TIPOGIIISA
JaTbHeNero o0yueHus Win
npodeccuoHaTbHOM
NeSITeIbHOCTH;

- popMupoBaHUE MOTHUBALIUN
00pa3oBaTeIbHON e TEIHHOCTH
yJalnuxcs Kak OCHOBBI
caMopa3BUTHSL U

I1: O6yuaromuiicss CMOXeT: -
yCTaHaBHI/IBaTI) aHaJIOTuu,
CaMOCTOSITeNIFHO BBIOMPATh
OCHOBAHUA U KpI/ITepI/II/I JJIs1
KITacCU(pUKaIUH,
YCTaHABJIUBATh
HpI/I‘II/IHHOCHeI[CTBeHHI)Ie
CBSI3U, CTPOUTD JIOTHIECKOE
paccyxaeHue,
YMO3aKJIFOUCHHE
(MHIYKTUBHOE, NeIYKTUBHOE
M TI0 aHAJIOTHH) U JIeJIaTh
BBIBO/IBI;

- KJlaccu(UIpOBaTh
TIPEATIOKEHHYIO 33729y

P: - menenomaranue xak
TOCTaHOBKA y4eOHOM 3a1auu
Ha OCHOBE COOTHECEHUS TOTO,
YTO YK€ U3BECTHO M YCBOCHO
YUYAIIAMUCS, U TOTO, YTO €I
HEHM3BECTHO;

[IpuBOAUT IPUMEPBI
(hU3MUECKOro Tena, SIBICHUS,
pas3nuyaeT BemecTBO U TeIO.
Omnpenensier 1eHy JeNeHUs
U TIOTPEIITHOCTb.
Omnpenensier 00beM
YKHUJIKOCTH C IIOMOIIBIO
MEH3YPKH.




COBCPUICHCTBOBAHUA JIMYHOCTHU

- YMEHHUE OIICHUBATh
MPABUIBHOCTD BBIMOTHEHHS
yueOHOI1 3a1aum,
CcOOCTBEHHBIE BO3MOKHOCTH
eé pemenus; K:
OOyJarommiicsi CMOXKET: -
OTCTauBast CBOIO TOUKY
3peHus], IPUBOAUTD
apryMEHTBI, HOATBEPIKIast UX
(baxramu;

- yMeHue paboTaTh
I/IH}II/IBI/II[yaHI)HO UB rpynne:
HAXOIUTh 00IIIee PeIICHUE Ha
OCHOBE COTJIaCOBaHUS
MO3ULUHI

2. MexaHuka
(274)

Kunemarnka

2.1.1. MexaHn4eckoe JBUKECHUE.
OTHOCHTENBHOCTh MEXaHUYECKOTO IBHKECHHSI.
Cucrema orcuéra. Tpaekropus

2.1.2. TlepemernieHne, CKOPOCTH (MTHOBEHHAS
CKOPOCTb) M YCKOPEHHE MaTepUaIbHOM TOUKH, HX
MIPOEKITNH Ha OCH CUCTEMBI KOOPANHAT.
CroxeHune epeMelIeHnil U CI0KeHHe CKOpoCTei
2.1.3. PaBHOMEpPHOE ¥ PAaBHOYCKOPEHHOE
MIPSIMOJINHEHHOE JBIKEHHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHUS U yTH
MaTepHaIbHON TOYKH OT BpeMeHH. I paduxu aTux
3aBUCUMOCTEM

2.1.4. CrobomHOe mazeHue. Y CKopeHne
cBOOOHOTO TazeHus. JBrmkeHue Tena,
OpOIIEHHOTO TIO/ YIJIOM K TOPH30HTY.
3aBUCUMOCTb KOOPJUHAT, CKOPOCTH U YCKOPEHHUS
MaTepHaIbHON TOYKH OT BpeMeHH. I paduxu 3Tux
3aBUCUMOCTEN

2.1.5. KpuBonuHeiiHoe aBuxenne. J[BrkeHne
MaTepHaJbHOM TOUKH 10 OKPYKHOCTH. YTJIOBas U
TuHeHHas ckopocTk. Ilepuon n gacToTa.
LlenTpOocTpeMUTEIHHOE YCKOPEHHE

2.1.6. Texnuueckue yctpoiicta. Cnugomerp,
JIBIDKEHHE CHApSI0B, LICMTHBIE U PEMEHHBIE

- (hopMHpOBaHUE TUIHOCTHOMN
3HAYUMOCTH (PU3UIECKOTO
3HAHHS, HAYYHBIX 3HAHUN U
METO/IOB MO3HAHMUS, TBOPUECKOM
CO3UIATENbHON ACATSIBHOCTH,
Mpoliecca AUaNornIecKoro,
TOJIEPAHTHOTO OOIICHHUS,
CMBICJIOBOTO YTCHHS,;

- (hopmMupoBaHue
IMO3HABATCJIbHBIX UHTCPECOB,
HUHTCJIJICKTYAJIbHBIX 1 TBOPUYECKUX
CITOCOOHOCTEN;

- Pa3BHUTHE HHTEIUIEKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN Ha
OCHOBE OTIBITA CAMOCTOSITEILHOTO
MPUOOPETEHHsI HOBBIX 3HAHHH,
aHaJM3a M OLICHKU HOBOWM
nHpOPMAaNNH;

- popmupoBaHue yOSKIEHHOCTH
B BO3MO>XXHOCTH ITIO3HAHHUA
TIPUPOBIL;

- popMupoBaHUE CO3HATEITHHOTO
CaMOOIIpe/IeNIeHNs] YUeHHKa
OTHOCHTEIILHO TIPOQIIIS
JATBHEWIIIET0 00YUCHUSI FITH

[1: OOygaromuiicss CMOXKET:
[IpoekTHpoBaTh ¥ MPOBOIUTH
HAOITIOACHNUS TIPUPOTHBIX
SIBJIECHUH C UCIIOJIb30BaHUEM
HEOOXOIUMBIX
M3MEPHUTENBHBIX IPHOOPOB.
P: O6yuaromuiicss CMOXKeT:
BeiaBurats Bepcuu perieHus
mpo0OJIeMbl, 0CO3HABATh
KOHEYHBIHI pe3ynbTar,
BBIOMPATh U3 MPEJI0KEHHBIX
CPEJIICTB ¥ CAMOCTOATEIHHO
HCKaTh CPEICTBA JOCTIDKEHUS
LIEJIH.

K: O0yuatomtuiicst CMOXeT:
MIPU3HABATH OMIHOOYHOCTH
CBOET0 MHEHU (€CJIH OHO
TaKOBO) M KOPPEKTHPOBATH
€ero.

Pacnoznaer nousarus:

* MaTepHuaJibHasl TOUYKa,
OTHOCHUTEJILHOCTD
MEXaHHUYECKOI O ABMXKEHUS,
NyTb, IEPEMEILEHUE,
MTHOBEHHAsl CKOPOCTD,
YCKOpEHUE, MEPUO/I, 4aCTOTa
MEPUOANYECKOTO JIBIKEHUS;
* Macca, cuia (cuia
TSOKECTH, CUJIa TPEHHUS, CUIIA
yIPYyrocTH), BEC,
HEBECOMOCTH, UMITYJIbC,
HMHEepLHAaJIbHAs CUCTEMA
orcyera, paboTa CHIIHI,
MOTEHLUAIbHAs U
KUHETHYECKAsl YHEPTUsl.
Hcnonb3oBatk:

* 3aK0HbI HprOTOHA,
MIPUHIIAIT OTHOCUTEILHOCTH
Tanunest, 3aK0H BCEMUPHOTO
TATOTEHUs, 3aKOH ['yKa,
3aBUCHUMOCTH CHIIBI TPEHHS
CKOJIB)KEHUS OT CHITBI
JIABJICHUS, 3aKOH
COXpaHEeHHs UMITYJIbCa,




nepegaun
2.1.7. Ilpaktndeckue paboThl. M3mepenue
MTHOBEHHOU ckopocTu. M3yueHue
PaBHOYCKOPEHHOT'O HPSMOINHEWHOTO JBIKCHUS
6e3 HayaIbHOM CKOpOCTH

JAunnamuka

2.2.1. Tlepssrit 3axoH Herotona. lHEeprmaipHEIE
cucremsl orcuéra (MCO). [Ipuanmn
oTHOcHTeNbHOCTH ["anmunes. Hennepnuansaele
CHUCTEMBI 0TCU€ETa (OMpeeIeHUe, TPUMEPHI)
2.2.2. Macca tena. Cuna. ITpuniun
CYTIEPIO3UIINH CHII

2.2.3. Bropoii 3akoH HproToHa aiist
MatepuansHoit Touku B MCO. Tpertuii 3akoH
HrroTona 11 MaTepuaabHBIX TOUEK

2.2.4. 3axoH BceMHUpHOro TsaroreHus. Cumna
TspkecTH. [lepBas kocMudeckast ckopocTb. Bec
Tena. Bec Tena, ABMXKyIETOCS C yCKOPEHNEM
otHOocuTensHo UCO

2.2.5. Cuna ynpyroctu. 3akoH ['yka

2.2.6. Cuna tpenus. Cyxoe Tperue. Cuiia TpeHus
CKOJIBXKECHHUS M CHJIa TPEHHS ITOKOS.
Koaddunuent tpenus. Cuiia COMPOTUBICHUS
IIPY ABWKCHUH Tejla B KUIKOCTH WIIH Taze

2.2.7. IloctymarensHOE U BpallaTeIbHOE
JBIDKEHHE aOCOIOTHO TBEPOTO Tea

2.2.8. MOMEHT CHJIbI OTHOCHUTENBHO OCH
BpamteHus. [Inedo cuibl. YcnoBus paBHOBECHS
TtBEépHoro tesna B UCO

2.2.9. Texnnueckue ycrpoicTsa. [logmumnuuky,
JBMKEHUE NCKYCCTBEHHBIX CITyTHUKOB

2.2.10. Ilpaktuyeckue paboTel. M3ydeHue
JBIDKEHHSI OpycKa 10 HaKJIOHHOH IJIOCKOCTH IO
JeficTBHEM HECKOJMbKUX CHII. VccaenoBanue
3aBHCHUMOCTH CHIIBI YIPYTOCTH OT JieopMannuu
JUTS TIPY>KHUHBI ¥ PE3HHOBOTO 00pa3ia.
HccnenoBanue ycnoBuil paBHOBECUS TBEPIOTO
TeNna, UIMEIOLIEro 0Ch BPALCHUs

3aKoHBI COXpAHEHHUS] B MEXaHUKe

2.3.1. Imnynsc MaTepUaIbHOU TOUKH, CUCTEMBI

npoheCCHOHATBHOM
JIeSITEILHOCTH;

- (hopMHpOBaHHE MOTHBALIUH
00pa3oBaTeIbHOMN AeATENEHOCTH
YUAIMXCs KaK OCHOBBI
CaMOpPa3BUTHS
COBEPIIEHCTBOBAHUS JINTHOCTH

3aKOH COXpaHEHHUs U
NpEBPAILEHUS SHEPTUH.
OOpacHSeT:

* IBMXXECHUE UCKYCCTBECHHBIX
CITyTHHKOB IO/ ICHCTBHUEM
CHJIBI TSDKECTH, PEAaKTUBHOE
JIBUKEHHE, YCTPOUCTBO
paketsl, KII/] mamuH u
MEXaHHU3MOB.

H3mepser u BeIuuCIsAeT
(u3nYecKre BeIUIHHBI:

* BpeMsi, pacCTOsIHUE,
CKOPOCTh, YCKOPEHHUE;

* Maccy, CUILy, ’KECTKOCTb,
KOX(pPUIHAEHT TPEHUS,
AMIYJbC, paboTy,
MoIHOCTh, KIT/]
MEXaHH3MOB.

Yuraer u cTpout rpaduku:
* BBIp@KAOIIHe
3aBUCHMOCTb
KUHEMaTHYECKUX BEJTMYHH
OT BpPEMEHH, TPH
paBHOMEPHOM U
PaBHOYCKOPEHHOM
JIBIDKCHUSIX;

* BBIpaKarollye
3aBUCHMOCTH CHIJIBI
YIPYTOCTH OT AehOpMaIHH.
Pewaet npocreiiniue
3aJaun:

* Ha OTIPEJIETICHUE CKOPOCTH,
YCKOpPEHHS, TyTH U
HepeMelleH s IPH
PaBHOYCKOPEHHOM
JBIDKCHUH, CKOPOCTH U
YCKOpPEHHUSI IPH ABHKECHUH
Tela Mo OKPYKHOCTH C
MIOCTOSTHHOW TI0 MOJTYJTIO
CKOPOCTBIO;




MaTepUalbHBIX ToueK. VIMIyIbC CHIIBI U
HU3MEHEHHE UMITyJIbCca Tena

2.3.2. 3akoH coxpaneHus uMmiyisca B CO.
PeakTuBHOE NBHXKEHHE

2.3.3. Pabora cuisl. ['padmaeckoe
MIPEACTABICHUE PAOOTHI CHIIBI

2.3.4. MOLIHOCTH CHIIBI

2.3.5. Kunetmdeckas SHEPTHsl MaTepHATBHON
TOUKHU. TeopeMa 0 KUHETUYECKOM dHEPruu
2.3.6. IlotennmansHas sHeprud. IloTeHnnansHas
SHEprus yrnpyro aeGOpMHUPOBaHHOHN MPYKUHBI.
[ToTeHnuanbpHas YHEPTUSA Teda B OJTHOPOIHOM
IPaBUTALIMOHHOM TOJIE

2.3.7. CBs3b pabOTHI HE MOTSHIIMATBHBIX CHII C
N3MEHEHHEM MEXaHHIECKOH SHEPTHU CHCTEMBI
TeJl. 3aKOH COXpaHEHHs MEXaHNIECKON SHEPTUH B
HCo

2.3.8. Yopyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9. TexHn4eckue ycTpoucTBa. JBuxxeHue
paKer, BOIOMET, KOIep, MPY>KUHHBIN MMUCTOJIET
2.3.10. [IpakTuyeckue padoTsl. Vizamepenne
HMIIyJbca Tejla, OPOIIEHHOTO FTOPH30HTAIIBHO.
M3mepeHue KUHETUYECKON 3HEPTUHU Tea 0
TOPMO3HOMY IIyTH

* Ha OTpeJieNIeHUe Macchl,
CHJIBI, UIMITYJIbCA, PAOOTHI,
MoIuHoctH, 3Heprun, KIT/1.
N3obpakaeT Ha gepTexe
TIPH PEUICHAH 3a/1a4:

* HAIIPaBJICHUS BEKTOPOB
CKOpPOCTH, YCKOPCHHS;

* HAIIPaBJICHUS BEKTOPOB
CHJIBI, IMITYJIBCA TEJa .
Or1eHMBACT U aHATU3UPYET
uHpopmanuio:

* 1o TeMaMm «KuHemaTnka» u
«JluHamuka»
COJIepIKalIyIoCs B
coobmienuax CMU,
WuTepHeTe, HAYYHO -
TIOTYJIIPHBIX CTATHSIX.

3.
MouaekyasipHa
a1 puszuka n
TepMOANHAMM
ka (17 v)

OcnoBsl MKT

3.1.1. OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE ABU>KEHUE.
Hduddysus. Xapakrep IBIKECHUS H
B3aMMOICHCTBUS YacTHIl BEIECTBA

3.1.2. Mojaenu cTpoeHus ra3oB, )KUJIKOCTEN U
TBEPABIX TEN U 00BSICHEHNE CBOWCTB BEIlleCTBA Ha
OCHOBE 3THX MOJeNei

3.1.3. Macca monekyn. KonmdaecTBo BemecTna.
ITocTosiHHast ABOTaApPO

3.1.4. TemmoBoe paBHOBecue. TemnepaTypa u e€
n3Mmepenue. [llkana temneparyp Llenscus

3.1.5. Mogens uneansHoro raza. OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONH TEOPUH
U/IeILHOTO Tra3a

3.1.6. AGcosmoTHas TeMIIepaTypa Kak Mepa

- (hopMupOBaHKE JIUIHOCTHOM
3HAYMMOCTH (PU3UIECKOTO
3HAHMS1, HAYYHBIX 3HAHUH U
METO/I0B TO3HAHMS, TBOPUECKOH
CO3UAATENHHON AEATEIHHOCTH,
Tporecca nagoruieckoro,
TOJIEPAHTHOTO OOIIEHUS,
CMBICIIOBOTO UTEHHS;

- (hopmupoBanme
[03HABATENbHBIX HHTEPECOB,
MHTEIJICKTYaIbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

- Pa3BUTHE UHTEIUICKTYJIbHBIX U
TBOPYECKHX CIIOCOOHOCTEH Ha
OCHOBE OIIbITA CAMOCTOSTEIEHOTO
IIpuoOpeTeHNs HOBBIX 3HAHMH,

[1: O6yuaromuiicss CMOXKeT:
[peacraBnsate HHGOPMALUIO
B BHJI€ KOHCIIEKTOB, Ta0JIHII,
cXeM, rpauKoB.

P: O0y4atomumiicss CMOXKeET:
BeiBurats Bepcun pemeHus
Ipo0IIeMbl, 0CO3HABATD
KOHEYHBII pe3yJbTar,
BBIOMPATh U3 MPEITI0KEHHBIX
CPEICTB ¥ CAMOCTOSATEIBEHO
HCKATh CPEJICTBA IOCTHIKEHUS
LIeJTH.

K: Obyqatommiicss CMOXeT:
B3MUISTHYTh HAa CUTYAIHIO C
HMHOM MO3ULIUU U
JIOTOBAapHBaTHCS C JIOJIbMU

Pacnosnaer nousarus:

* TEIUIOBOE JIBUKECHUE
YaCTHUI[; MACCHI ¥ pa3Mepsl
MOJIEKYIT; HICalIbHBIN Ta3;
HM30TEPMHUYCCKHUH,
HM30XOPHBIN, H300apHBIH H
annabaTHBINA TPOIIECCHI;
OpOYHOBCKOE JIBI)KCHHUE;
TeMIieparypa (Mepa cpemHei
KMHETUYECKOM SHEPTUn
MOJICKYJ); HACBIIIIEHHBIE U
HEHACHII[CHHBIE MAPBI;
BIAKHOCTH BO3/TyXa;
AQHU30TPOIHNH
MOHOKPHCTAJIIOB,
KPHUCTaJUTHIECKUC H




CpeaHeH KHHETHUECKOI SHEPTUH TEIIOBOTO
JIBMDKCHUSI YaCTHII Ta3a

3.1.7. I'a30BbIe 3akoHBI. YpaBHeHHe Knanelipona
— Menneneesa. 3akoH JanpToHa

3.1.8. Uzompormeccs B HaeaabHOM rase C
ITOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: H30TepMa,
n3oxopa, n3obapa. I'padudeckoe npencrapneHmne
H30TIPOIIECCOB

3.1.9. Texumueckue ycrporicTa. Tepmomerp,
6apomeTp

3.1.10. IIpakTueckue padboTel. M3mepenue
Macchl BO3/lyXa B KIIACCHOH KOMHATe.
HccnenoBanue 3aBUCMMOCTH JABJICHUS OT
00bEMa BO3/1yxa NpH MOCTOSTHHOM TeMneparype
WA 3aBUCUMOCTH JaBIICHHUS BO3IyXa OT
TeMIepaTyphl P MTOCTOSTHHOM 00BEME
OCHOBBI TEPMOJIMHAMUKHU

3.2.1. TepmoarHaMuUecKasi CUCTEMA.
BHyTpeHHsI YHEPTUS TePMOAMHAMHYCCKOM
CHCTEMBI U CTIOCOOBI €€ N3MEHECHUS

3.2.2. Konn4ecTBO TETIOTH U padoTa.
BHyTpeHHsis1 9HEprust OTHOATOMHOTO HACAIBHOTO
rasa

3.2.3. Buggsl Teronepeaadyn: TEIIONPOBOIHOCTE,
KOHBEKIIYSL, u3ilydyeHue. TennoéMKocTs Tena.

VY nenbHas TEIUIOEMKOCTb BelllecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPH TEILIOTIepeade

3.2.4. IlepBbli 3aKOH TEPMOJIUHAMUKHU.
[IpuMeHeHHE TIEPBOTO 3aKOHA TEPMOIUHAMUKH K
nzonporneccam. [lonsTre 006 annabaTHOM
mporecce. Pacyér paboTsI ra3a ¢ momMomipio pV -
JAarpaMm

3.2.5. TeroBble MammHbL. [IpUHIMITBI 1eHCTBUS
TEIUIOBBIX MamvH. [Ipeobpa3oBanHus SHEPTUH B
TeroBbix MamuHax. KIIJ] TernnoBoit MamivHebL.
uxn Kapuo u ero KIIJ]

3.2.6. Bropoii 3aK0H TepMOINHAMHUKH.
HeobpaTtuMocTs nporeccoB B pUpoJIe.
TemoBble qBUTaTENN. JKOJIOTHIECKUE
1Ipo0JIEMBI TEIJIOIHEPTeTUKI

aHaM3a M OLEHKH HOBOU
nHpopmauuy;

- hopMupoBaHHe yOSIKICHHOCTH
B BO3MOXKHOCTH TTO3HAHUSI
MIPUPOJIBL;

- (hopMHpOBaHKE CO3HATEIHHOTO
CaMOOIpEeIeNICHUs] YUCHHKA
OTHOCHTEIIEHO TIPOQIIISA
JaTbHEUIIero 00yIeHNsI WTH
poheCCHOHATBHOM
JIeATEeNIbHOCTH;

- (hopMupoOBaHKE MOTHBAIIMU
00pa3oBaTeIbHOMN MEATCIBHOCTH
ydaunmxcs Kak OCHOBBI
CaMOopa3BUTHSI U
COBEPIICHCTBOBAHHUS JINYHOCTH

MHBIX TTO3UIHAM.

amop(HbIe Tena; ynpyrue u
IUIacTHYECKHE 1e)opMaliny;
* BHYTPEHHsA JHEPTrus,
pabota B TepMOAMHAMIKE,
KOJIMYECTBO TETIIOTHI,
yIeNbHas TEIUIOEMKOCTb
HEOOpaTUMOCTh TEILIOBBIX
MIPOIIECCOB, TETLIIOBBIE
JBUTATEIN.

Hcnone3yer:

* OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO -
KHHETUYECKOU TeOpuH,
ypaBHeHHe Menneneesa -
Kunaneiipona, cBsi3p Mexny
rapamMeTpaMH COCTOSTHUS
rasa B M30IIpoleccax;

* 3aKOHBI TEPMOANHAMUKH,
KIIJI TemnoBeIX ABUTATEICH.
[IpumenseT Ha IpaKTHKE:

* HCIIOJIb30BaHUE
KPHCTANJIOB U IPYTHUX
MaTepHajIoB B TEXHHKE;

* TEIUIOBBIX JBUTaTeNeH Ha
TPaHCHOPTE, B SHEPTEeTUKE
CEJILCKOM XO3SMCTBE;
METO/bI TPOUIIAKTHKY U
OOpBOBI C 3arpsi3HCHUEM
OKpY’KaloIei cpeapl;
OTIpezieIeHNEe BIAXKHOCTH
BO3/1yXa IPU ITIOMOIIN
TICUXPOMETPA.

Pemaer 3agaun:

* Ha pacyeT KOJIM4YecTBa
BELIECTBA, MOJIIPHOU
MAacchl, ¢ UCTIOIE30BaHUEM
OCHOBHOTO YPaBHEHUS
MOJIEKYJISIPHO -
KMHETHYECKOH TeopHuu
ra3oB, ypaBHEHUS




3.2.7. Texuuueckue ycTpoicTBa. J[Burareinb
BHYTPEHHET'0 CropaHusi, OBITOBOH XOJIOIWIBHHK,
KOHJMLIMOHEP

3.2.8. [Ipaktuueckue paboThl. M3mMepenue
YAEJIBbHOH TEMI0EMKOCTH

ArperarTHbie COCTOSIHUA BewecTBa. da3oBble
nepexo/bl

3.3.1. [TapooGpazoBanre 1 KOHICHCAIIHS.
Hcnapenue u kunenue. Y aenpHas TEIUIOTa
mapoo0pa3zoBaHus. 3aBUCUMOCTb TEMIIEPATyPHI
KUIICHUSA OT JABJICHUA

3.3.2. BnaxxHocTh Bo3ayxa. HachelmeHHbIH map
3.3.3. Trépnoe Teno. Kpuctammmdeckue u
amop(HbIe Tesa. AHU30TPOIHS CBOHCTB
kpuctamuios. JKnunkue kpuctamisl. CoBpeMeHHbIE
MaTepHalbl

3.3.4. IlnaBpneHue u Kpuctaauzauus. Y IeiabHast
TEIUIOTA TUIABJICHUS

3.3.5. YpaBHeH#He TEIIoBOTO OaiaHCca

3.3.6. Texuuueckue yctpoiicrBa. [ urpomerpsl u
TICUXPOMETPHI, KAJIOPUMETP, TEXHOJIOTUN
TIOJIY4YC€HHA COBPEMEHHBIX MaTCPUAIIOB, B TOM
YHCIIe HAHOMATEPUAaJIOB, U HAHOTEXHOJIOTHU
3.3.7. IIpaxktuueckue paboTsl. M3mMepenue
YZAEIbHOM TEIUIOTHI I1aBJICHUs JbJa. 3Mepenue
BJIAKHOCTH BO3yXa

Menneneesa - KnaiinepoHa,
CBSA3U CpEeHEH
KWHETHUYECKOI SHEpPrUH
Xa0THYECKOTO JIBIDKCHHS
MOJIEKYJI I TEMIIEPATyPBHI;

* Ha IPUMEHEHHE NIEPBOTO
3aKOHA TEPMOJIUHAMUKH, Ha
pacdeT paboTHI ra3a B
n3ob6aprOM mporiecce, KI1J]
TCIIJIOBBIX )lBHFaTeHeﬁ;
BBIYUCIIATH, pabOTy rasa ¢
MIOMOIIIBIO TpaduKa
3aBUCUMOCTHU OABJICHUSA OT
o0beMa.

UwnTaer u CTpOUT TPA(UKH :
* 3aBUCHMOCTH MEXIy
OCHOBHBIMH IIapaMeTpaMu
COCTOSIHHS Ta3a.
OueHNBaeT 1 aHATU3HUPYET !
* nH(OpManHIO 10 TEMaM:
«OCHOBBI MOJIEKYJISIPHO -
KUHETUYECKOU TEOpUU» U
«OCHOBBI TEPMOJUHAM UK
coZiepIKalyIocs B
coobmenusx CMU,
WHurepuere, HAy4HO -
TIOITYJISIPHBIX CTaThsIX.

4. OCHOBBI
JJIEKTPOANHAM
uKku (16 4)

DJIeKTPOCTAaTHKA

4.1.1. DnexTpuzanus Tea. DIEeKTPUUECKUH 3apsil.
J1Ba BHJa SJIEKTPUUECKHX 3apsI/I0B

4.1.2. IIpoBOAHMKH, JUIJIEKTPUKU U
MOJTYIIPOBOIHUKHI

4.1.3. 3akoH COXpaHEHHUS IEKTPUIESCKOTO 3apsia
4.1.4. B3aumopeiictue 3apsaoB. 3akoH Kynona
4.1.5. Dnexrpudeckoe nosie. Hampsoxk€HHOCTD
ANEKTPUYECKOro o, [IpuHImI cynepno3unnn.
JInHuYN HanpsAKEHHOCTH AIEKTPUUECKOTO MO
4.1.6. PaboTa cr1 2JIEKTPOCTATUIECKOTO TOJIA.
Pa3HocTh noTeHnMaNnoB

4.1.7. IIpOBOAHMKY U JUDJIEKTPUKHU B

- (hopMHpOBaHUE TUIHOCTHOMN
3HAYUMOCTH (PU3UIECKOTO
3HAHMSI, HAYYHBIX 3HAHUHN U
METO/IOB MO3HAHMUS, TBOPUECKOMN
CO3HIIATEIHHON IEeATeILHOCTH,
poIecca AUaIoruIeckoro,
TOJIEPAHTHOTO OOIICHHMS,
CMBICJIOBOTO YTCHHS,

- (opmupoBanue
TIO3HABATCIIbHBIX MHTEPECOB,
HUHTCJUICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

- pa3BUTHE UHTEIUICKTYAIBHBIX H

I[1: OOyyaromuiicss CMOXKeET:
[IpoBOIUTP OTIBITEI.
YcTaHaBIHMBATH IPUYUHHO-
CJIEJICTBEHHBIE CBSI3H.
[IpoBOaUTH CAMOKOHTPOJI.
Brigensats rnaBroe. Jlenats
BBIBOJI.

P: O6y4atommiicss CMOXeET:
IInanupoBaTh CBOIO
WHIUBUAYATBHYIO
00pa3oBaTENBHYIO
TPaeKTOPHIO.

K: O0y4aroniuiicst CMOXeT:

Pacrnio3Haer IOHATHUA:

* IIEeMEHTAPHBIH
INEKTPUUESCKHI 3apsif,
JNEKTPUYUECKOE TOJIE;
HATPSOHKCHHOCTh, Pa3HOCTh
MOTEHIIUAJIOB, HAITPSDKEHHE,
3JIEKTPOEMKOCTH,
JUDJICKTPUYECKAs
MPOHHUIIAEMOCTb;

* croponHue cuisl U DJ1C;

* BJIEKTPOJIH3, AUCCOIUALIHS,
pexoMOuHanus,
TEPMODJICKTPOHHAS




MIOCTOSIHHOM 3JIEKTPUYECKOM I10JIE.
JusnekTpuueckasi IPOHUIIAEMOCTh

4.1.8. DnextpoémrocTs. Konaencarop.
OneKTpoEMKOCTh INIOCKOTO KOHJEHCATOPA.
OHeprust 3apsHKEHHOTO KOHJICHCAaTopa

4.1.9. TexHUUECKHE YCTPOUCTBA. DICKTPOCKOII,
NIEKTPOMETP, IEKTPOCTATHIECKAS 3aIINTa,
3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHICHCATOPHI,
KCEpPOKC, CTPYWHBII IPUHTEP

4.1.10. [IpakTuyeckue padoTel. OleHKa cuit
B3aMMOJICHCTBUSA 3apsDKEHHBIX Tell. OleHKa
SHEPI'Uu 3apsKEHHOr0 KOHJeHcaTopa u eé
IIpeBpalleHIE B SHEPTUIO U3JIyUCHHs CBETOINOA
IIocTOsIHHBIN 3/J1IEKTPUYECKUI TOK

4.2.1. Cuna toka. IlocTosiHHBIN TOK. Y CI0BUA
CYIIECTBOBAHUS IIOCTOSHHOTO 3JIEKTPHIECKOTO
ToKa. MlcTOUHMKY TOKa

4.2.2. 3axon OMa AJis1 yyacTKa LEMH.
Hampsoxkenue

4.2.3. DneKTpUYECKOE COMIPOTUBIIECHUE.
3aBHCHUMOCTh CONPOTHUBIICHUS OJTHOPOIHOTO
IIPOBOJIHHUKA OT €r0 JUIMHBI U TUIOIa 1
MIOTIEPEYHOT0 CEUCHHUA. Y IeNIbHOE
COTIPOTHUBIIEHHE BEIIECTBA

4.2 4. TlocnenoBarenbHOE, MapalieNbHOE,
CMEIIaHHOE COeINHEHNE TIPOBOTHUKOB

4.2.5. PaboTa 3JeKTPHUYECKOTO TOKA. 3aKOH
xoynsa — Jlenna

4.2.6. MOILIHOCTb 3JIEKTPUUECKOTO TOKA.
TemnoBast MOIIHOCTB, BBIAEIIIEMAst HA PE3UCTOPE
4.2.7. O1C u BHyTpeHHEE CONPOTUBIICHUE
HCTOYHHKA TOKa. 3akoH OMa U1 IOITHOM
(3aMKHYTOM) 3JIEKTPUUECKOH TIeTTH

4.2.8. KopoTkoe 3ambikanue. MoITHOCTh
HCTOYHHKA TOKa

4.2.9. Texuuueckue ycTpoicTna. Jlamma
HaKaJIWBaHUI, aMIIEPMETP, BOJIETMETP, PEOCTAT
4.2.10. IIpaktnyeckue padotsl. VzydeHnune
CMEIIAHHOTO COEANHEHHS PE3UCTOPOB.
W3mepenne D/]C ucTouHuKa TOKa U €ro

TBOPYECKHX CIIOCOOHOCTEH Ha
OCHOBE OIIbITA CAMOCTOSTEIEHOTO
NIPUOOpETEHNsI HOBBIX 3HAHHH,
aHaln3a U OLIEHKU HOBOM
nHpOPMAILINH;

- (hopMupoBanme yOSKICHHOCTH
B BO3MOKHOCTH TTO3HAHUS
TIPUPOJIBI;

- (hopMHpOBaHNE CO3HATEIHHOTO
CaMOOIIpeIeNICHUs] YUeHHKa
OTHOCHTEJILHO MPOHISL
JanpHeero ooyueHus uin
npoheCCHOHATBHOM
JIeATEeNIbHOCTH;

- (hopMHpOBaHNE MOTHUBALIUHI
00pa3oBaTEeIbHON AEATETHHOCTH
Y4aIuXcsi Kak OCHOBBI
CaMOpa3BUTHS U
COBEPIIICHCTBOBAHUS JINYHOCTH

HayuunTbest KpuTHIHO
OTHOCHUTBCSI K CBOEMY
MHEHUIO, yMETh IPU3HABATh
OIIMOOYHOCTH CBOETO MHEHUS

SMHCCHS, COOCTBEHHAS U
IpUMeCHas IPOBOAUMOCTh
HOJIYIIPOBOJJHHUKOB, P - N -
nepexon B
MOTYIPOBOTHHUKAX.
Hcnonb3yer 3aKOHBI:

* Kynona, coxpanenus
3apsiaa;

» OMa 11 TIOJIHOM ILIENH;
* JJIEKTPOJIN3A.
IIpumenseT Ha IpaKTUKE:
* 3a1uTa IpubOpPOB U
000pyI0BaHUS OT
CTaTUYECKOTO
JJIEKTPUYECTBA,;

* JNIEKTPOU3MEPHUTEILHBIC
TIPHOOPHI
MarHUTO3JIEKTPUIECKON
CHCTEMBI;

* NICKTPOJIN3A B
METaJUTypIruu U
raJbBaHOTEXHUKE,
3JIEKTPOHHOJYyY€EBOI
TpYOKH,
MOJYIIPOBOTHHKOBOTO
JIUofa, TEPMOPE3UCTOPA,
TpaH3HCTOPA.

Pemaer 3agaun:

* Ha 3aKOH COXPAaHCHHUS
JIEKTPUUECKOTO 3apsija U
3akoH KynoHa; Ha ABIKeHHUE
¥ paBHOBECHE 3apsDKEHHBIX
YaCTHI] B ANEKTPHYECKOM
TIOJIE; HAa pacyeT
HaIpsHKEHHOCTH,
HanpsDKEeHUs], paboTH
3JIEKTPHYECKOTO TOJI,
JIEKTPOEMKOCTH;

* IPOU3BOJIUTD PACUETEHI
JIEKTPUUECKHX LeTIeH ¢




BHYTPEHHET0 coNpoTuBieHus. Mccnenosanue
3aBHCUMOCTH MOJIC3HON MOIIHOCTU UCTOYHHKA OT
CHJIBI TOKA

Toxu B pa3InyHbIX cpeaax

4.3.1. DnexTpoHHAS IPOBOIMMOCTD TBEPIBIX
METaIIOB. 3aBUCHMOCTh COIIPOTHUBIICHHSA
METaIJIOB OT TeMIepaTypsl. CBEpXIPOBOANMOCTD
4.3.2. DnexTpudecknii TOK B Bakyyme. CBoiicTBa
JJIEKTPOHHBIX ITyYKOB

4.3.3. TlonynpoBoauuku. CoOCTBEHHAs U
IIpUMeECHAsl IPOBOJUMOCTD MOJIYIIPOBOTHHKOB.
CoifcTBa p - N - nepexona. [lorynpoBoAHUKOBEIE
puOOopsI

4.3.4. DnexTpu4ecKuit TOK B 3JICKTPOJIUTAX.
DNeKTPOIUTHYECKAS AUCCOLMAINA. DIEKTPOIN3
4.3.5. DnexTpuyecKui TOK B rasax.
CaMocCTOATENbHBIN M HECAMOCTOSATENbHBIN
paspsa. Pa3miaHbie THITBI CaMOCTOSATEIHHOTO
paspsna. Mounnus. [Tnazma

4.3.6. Texunueckue ycTpoicTBa. ['azopaspsiHbie
JIAMITbI, TTOJYIPOBOTHUKOBBIE TPUOOPHI,
rajJbBaHHUKa

4.3.7. Ilpaktuueckue pabotsl. Habmoaenue
IEKTPOIIN3a

npuMeHeHneM 3akona Oma
JUISL y9acTKa ¥ TIOJTHOW LIEeTH
Y 3aKOHOMEPHOCTEN
TIOCIIEAOBATEIHLHOTO U
MapaJuIeIbHOTO COEIMHEHHS
NIPOBOAHHUKOB;

* Ha OTIPEJCTICHUE
KOJINYECTBA BEIIECTBA,
BBIJICTTUBIIETOCS IIPH
3JEKTPOIIH3E.

Ilonw3yercs
MUJIIAAMIIEPMETPOM,
BOJIbTMETPOM.

ColGupaer 3eKTpU4ecKue
LIeTIH.

M3mepsier D/1C u
BHYTPEHHEE CONPOTHBIICHHE
HCTOYHHKA TOKA.

TemaTnyeckoe nuiannpoBanue s 10 kiaacca (yriy0JieHHbINH YPOBEHbB)

Tema/gacel

Conep:xxanue K9C

HJ'laHl/IpyeMble Pe3yJabTaThl

JInuHOCTHDBIE

Metanpeamernbie (YY1 u
METANOHSITHS)

IpeameTrHbIe (TeiicTBUS €
Y4eOHbIM MaTepUuaIoM)

KM
(Ne)

1. Beenennue.
Pduzuka u
eCTeCTBEHHOHA
YUHBI MeTOj
MO3HAHMS
NPUPOALI (2 1)

1.1. Hay4HbI#i METO] IO3HAHUS U METOIBI
nccie0BaHNs PU3NIECKUX SIBJICHHH.
OKCNIEPUMEHT U TEOPHUs B IPOLIECCE MO3HAHUS
npupoisl. Habmroienne u aKcriepuMeHT B U3HKe
1.2. Cnoco6b1 n3mepeHns pU3NIECKUX BETHIHH
(ananoroBsle 1 IM(POBBIE N3MEPUTENBHBIC
IpUOOpPHI, KOMITBIOTEPHBIE JaTYUKOBBIE CHCTEMBI)
1.3. [lorpemrHOCTH M3MEpEHUH HUINIECKUX
BenmurH. OTIeHKa TPaHMIl TOTPEIIHOCTEH.

1.4. MonenmupoBaane GU3NUECKUX SBICHUHN U

- popMupoBaHUE TNIHOCTHOM
3HAYMMOCTHU (PUIUIECKOTO
3HAHUs, HAYYHBIX 3HAHUHA U
METOJIOB TIO3HAHUS, TBOPUYECKOM
CO3HIIATEIHHOM IeATeILHOCTH,
mpoIiecca JUaI0THIecKoro,
TOJICPAHTHOTO OOIICHUS,
CMBICJIOBOTO YTCHHMS,

- popmupoBaHue yOSKIEHHOCTH
B BO3MOJKHOCTH MTO3HAHUS

P: OGyuaronuiicst cMOXeT:

- CAMOCTOSATEIILHO OTIPEENATh
LIeJ]TH, CTABUTh U
(hopMyIHpOBaTH COOCTBEHHEIE
3a/1a4i B 00pa30BaTeIbHON
JESITETbHOCTH U )KU3HCHHBIX
CUTYAIIHSAX;

- OLICHUBATh MTOCJICIACTBHS
JOCTHXKCHUS MOCTaBJIEHHON
LIEJIN B IEATCILHOCTH,

- 00BSCHSIET M aHAIN3UPYET
poib ¥ MecTo (QU3UKH B
(dhopMupoBaHUH
COBPEMEHHON Hay4HOU
KapTUHBI MUpa, B Pa3BUTHH
COBPEMEHHON TEXHUKH U
TEXHOJIOTHH, B
MPaKTUYECKOU
JIeSITEILHOCTH JIIOACH;

- XapaKTepu3yeT




MPOIeCCOB (MaTepHaIbHAast TOYKA, A0COOTHO
TBEPIOE TENO, HeaNbHAast KUIKOCTh, TOUCUHBIH
UCTOYHHK)

1.5. 'unote3a. ®u3ndeckuil 3aK0H, FPAHULBI €I0
pUMEeHUMOCTH. Du3ndecKkas Teopusi.

TIPUPOJIBI
- (hopMHpOBaHUE CO3HATEIHHOTO
CaMOOIIpe/IeNICHUs] YUeHHKa
OTHOCHTEIIEHO TIPOQIIISA
JaTbHEUIIero 00yIeHIsI WTH
po¢eCCHOHATBHOM
JesATeIEHOCTH;

- (hopMupoBaHHE MOTHUBAIHH
00pa3oBaTeIbHOM AeATENEHOCTH
yJamuxcs Kak OCHOBBI
CaMOpa3BUTHUS U
COBCPUICHCTBOBAHUA JIMYHOCTHU

COOCTBEHHOM JKU3HH U KHU3HU
OKPY’KaIOIIUX JIIOJIEH.

[1: O6yuaromuiicss cMOKeT:

- KpUTHUYECKH OLICHUBATh U
HMHTEPIIPETHPOBATh
HHPOPMAIIHIO C Pa3HBIX
TIO3HITHH;

- pacto3HaBaTh U
(hUKCHPOBATh MPOTHBOPEYNS B
UH()OPMALMOHHBIX
UCTOYHHKAX;

K: O6yuatomtuiics CMOXeET:

- OCYLIECTBIISTH ACIOBYIO
KOMMYHHKAIIUIO, KaK CO
CBEPCTHHKAMH, TaK U CO
B3pOCJIBIMH (KaK BHYyTpH
o0pa3oBaTeTbHON
OpTaHM3aINN, TaK U 3a e
Tpeenamu);

- Pa3BEpHYTO, JIOTHYHO H
TOYHO W3J1araTh CBOIO TOUKY
3pEHUS C HCIIOIb30BAHUE
aJIeKBaTHBIX (YCTHBIX U
NHUCBbMEHHbIX) S3BIKOBBIX
CPEJICTB;

- BOCIIPUHUMATh KPUTHYECKUE
3aMeuaHus KaK pecypc
COOCTBEHHOT'O pa3BUTHUS

B3aUMOCBA3b MEXTY
(U3HMKOI U IpyrumMu
€CTECTBEHHBIMU HAyKaMH;

- 00BSCHSET yCIOBUSA
MIPUMEHEHHS PU3UIECKUX
MOJeNe IpY PEeLIEHUN
(usHUIecKnX 3a1a4, HAXOAUT
aZIEKBAaTHYIO NPEJI0KEHHOM
3amade GU3HIECKYIO
MOJIETb, pa3peIacT
npoOJieMy Kak Ha OCHOBE
HMMEIOINXCS 3HAaHUM, TaK U
IIpYU IIOMOIIY METOZ0B
OLIEHKH

2. MexaHuka
(69 1)

Kunemartuka

2.1.1. MexaHn4ueckoe IBUKEHUE.
OTHOCHTENEHOCTh MEXaHIMYECKOTO JIBIKCHUS.
Cucrema otcyéra.

TpaexTopus

2.1.2. Tlepemerienne, CKOPOCTh (MTHOBEHHAS
CKOPOCTb) M YCKOPEHUE MaTepUAIIbHOM TOUKH, UX
MIPOCKIIMN Ha OCHU CUCTEMBI KOOPJAWHAT.
Cro)xeHne nmepeMeIieHuil 1 CI0KeHNe CKOpocTeit
2.1.3. PaBHOMEpPHOE ¥ PaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBIDKCHHUE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH

- opMupoBaHTEe yMEHUSL
VIIPaBIATH CBOCH
MTO3HABATENBHON JACSITEIBHOCTEIO;
- (hopMupoOBaHHE TOTOBHOCTH H
CIOCOOHOCTH K 00pa30BaHMUIO, B
TOM YHCJIEe caMo00pa30BaHMIO, Ha
TIPOTSIKEHUU BCEU KU3HU;
CO3HATEIIFHOE OTHOIICHHE K
HEMPEePHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCIIEITHOM
po¢eCCHOHATHHOHN U
OOIIECTBCHHOM JIESITEIHPHOCTH;

P: O0y4atomumiicss CMOXKeET:

- CAMOCTOATENEHO OTIPENIENIATh
LIeJIA, CTABUTH H
(hopMyIHpOBaTH COOCTBEHHEIE
3a/1a4 B 00pa3oBaTeabHON
JESITEIBHOCTH U JKU3HCHHBIX
CHUTYAIIHSX,

- OLICHUBATh PECYPCHI, B TOM
YHCJIC BPeMsI U IPYTHe
HEMaTepHabHbIC PECYPCHI,
HEOOXOIUMBIC JIIIS
JIOCTIDKEHUSI TOCTaBICHHON

Pacroznaer noHsTHs:

* MaTepHalIbHas TOYKa,
OTHOCHUTEJILHOCTb
MEXaHHYECKOTO IBH)KCHHS,
NyTh, TIEPEMEIeHNE,
MTHOBEHHAs1 CKOPOCTb,
YCKOpEHHE, ePUO/I, 4acToTa
MEePHOINUECKOT0 JIBIKCHUS;
* Macca, cuiia (cuia
TSDKECTH, CUJIA TPEHHS, CHJIa
YIIPYToCTH), BEC,
HEBECOMOCTh, UMITYJIbC,




MaTepHalibHOI TOYKH OT BpeMeHH. [ paduku 3Tux
3aBUCUMOCTEH

2.1.4. CBoboaHOE majzicHue. Y CKOpeHHe
cBOOOAHOTO MazeHus. JBrkeHne Tena,
OpOIIEHHOTO IO/ YTIJIOM K TOPH30HTY.
3aBHCHMOCTh KOOPJHHAT, CKOPOCTH U YCKOPEHHUS
MaTepHaIFHON TOYKH OT BpeMeHH. I paduxu >Tux
3aBHCUMOCTEN

2.1.5. KpuBonmaeliHoe ABmwKeHHe. [[BrkeHne
MaTepHalIbHOU TOUKH 10 OKPYKHOCTH. YTJIOBas U
JMuHeHHas ckopocTs. Ilepuos u gacToTa.
LleHTpOCTpEMUTETHHOE YCKOPEHHE

2.1.6. Texnuueckue yctpoiicTBa. Cingomerp,
JBIDKEHHE CHApAIOB, LICITHBIC U PEMEHHbBIE
neperadn

2.1.7. IlpakTrdeckue paboThl. M3Mepenue
MTHOBEHHOH ckopocTu. M3yuenue
PaBHOYCKOPEHHOTO HPSMOINHEHHOTO JBIKCHUS
0e3 HaYaIbHOW CKOPOCTH

JAunnamuka

2.2.1. Tlepssriit 3axoH Herotona. HEeprMaibHbIe
cuctemsl orcuéra (MCO). [Ipunnun
otHocuTenbHOCTH ["anunes. HennepuuanbHele
CHUCTEMBI 0TCUETa (OTpeieICHNE, TPUMEPHI)
2.2.2. Macca tena. Cuna. ITpuniun
CYTIEPIIO3UIIIH CHII

2.2.3. Bropoii 3akoH HbtoToHa aiist
marepuansHoit Toukn B MCO. Tpetuii 3akon
HrroTona 1 MaTepuaabHBIX TOYEK

2.2.4. 3axoH BceMHupHOro TsaroreHus. Cumna
TspkecT. [lepBas kocMudeckast CkopocTb. Bec
Tena. Bec Tena, MBHKYIErocs ¢ yCKOPEHHUEM
otHOCcHUTensHO UCO

2.2.5. Cuna ynpyroctu. 3akoH ['yka

2.2.6. Cuna tpenus. Cyxoe tperne. Cuia TpeHus
CKOJIBXKCHHS M CHJIa TPEHHS ITOKOS.
Koaddunment tpenus. Cuna conpoTUBICHUS
IIPY ABMKCHUHU Tella B )KUIKOCTH WU Ta3e

2.2.7. TloctynarenbHOE U BpalllaTeIbHOE
JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Tena

- (hopMHpOBaHUE YMEHUS
COTPY/JHHUYATh CO CBEPCTHHKAMH,
JIETBMH MJIQ/IIIEr0 BO3pacTa,
B3pPOCIBIMHU B 00pa30BaTEIbHOM,
y4eOHOHUCCIIeT0BATEIbCKOH,
MIPOEKTHOM M IPYTUX BUIAX
JeATEbHOCTH;

- (hopMHpOBaHUE MUPOBO33PEHHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH; OCO3HAHUS 3HAUUMOCTH
HAayKH, BJIaJICHUS I0CTOBEPHOM
nHpopmanueii o nepeJoBbIX
JOCTHKEHHAX U OTKPBITHSIX
MHPOBOH U OTE€YECTBEHHOMN
HayKH; 3aHHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHMAX 00 yCTpOHCTBE
MHpa ¥ 00IIEeCTBa; TOTOBHOCTH K
HaYYHO-TEXHUIECKOMY
TBOPUYECTBY

- YyBCTBa rOPJIOCTH 32
pOCCUiiCKY 0 (QU3NUECKYIO HAYKY,
ryMaHU3M;

- (hopmupoBaHUe
HIOJIOKUTEIEHOTO OTHOLICHUS K
TPy, LENeyCTPEMICHHOCTH;

- (hopMHpOBaHUE HKOTOTUIECKON
KYJIBTYpBI, O€peXHOE OTHOLICHUE
K POJTHOH 3eMiIe, TPUPOIHBIM
6orarcrBam Poccun u mupa,
MTOHUMaHHE OTBETCTBEHHOCTH 32
COCTOSIHUE MIPUPOJIHBIX PECYPCOB
U pa3yMHOe
MIPUPOJIOUCTIONIL30BAHHE

paHee 1€y,
- CONOCTAaBIISTh UMEIOIUECS
BO3MOKHOCTH U
HEOOXOANMBIE IS
JOCTHXEHHS LIETH PECYPCHI;

- ONIPEETSTH HECKOIBKO
MyTeW JOCTUKEHUS
TMIOCTaBJICHHOM LN,

- 3a71aBaTh MTApaMeTPHI U
KPHUTEPHH, 110 KOTOPBIM
MO>KHO OIIPEeNIUTh, YTO Leb
JIOCTUTHYTA;

- COIIOCTABJIATH IOJTY4YCHHBIN
pe3yabTaT AEATEIBHOCTH C
TIOCTABIICHHOH 3apaHee
LIEIBIO;

- OLICHUBATbH MOCIIEACTBHS
JOCTHKEHHS NIOCTAaBICHHOH
LIENTH B ACATEIHHOCTH,
COOCTBEHHOH JKU3HH U KHU3HU
OKPYKaIOUIUX JIFOJIEH.

I[1: O6yuaromuicss CMOXKeT:

- KDpUTHUYCCKU OLICHUBATH U
MHTEPIPETUPOBATH
UH(OPMALIUIO C pa3HbIX
TTO3UIIUH;

- pacro3HaBaTh U
(UKCHpOBaTh MPOTHBOPEYNS B
nH(pOpPMaMOHHBIX
HCTOYHMKAX;

- UCTIONIb30BATh Pa3IMIHbIC
MOJIEITbHO-CXEMaTHIECKUE
CpeICTBa IS IPEICTABICHHS
BBISIBJICHHBIX B
HWHPOPMAIMOHHBIX
HUCTOYHUKAX IPOTUBOPEUUH;

- OCYLLECTBIISITh Pa3BEPHYThII
nH(OpPMaMOHHBII MOUCK U
CTaBHUTb HE €r0 OCHOBE HOBBIE
(yueOHbIE M TO3HABATEIIHHEIE)

UHepIMaIbHas ccTeMa
orcyera, paboTa CHIIbI,
HNOTEHIMANbHAS U
KWHETHYECKast YHEPTHA.
Hcnonp3yer:

* 3akoHBI HproTOHA,
MIPUHINI OTHOCUTEIBHOCTH
Tanunest, 3aK0H BCEMUPHOTO
TArOTEHUs, 3aK0oH ['yka,
3aBHCUMOCTH CHJIBI TPEHHUS
CKOJIBKEHHUS OT CHIIBI
JIaBJICHUS, 3aKOH
COXpaHEHMS UMITYJbCa,
3aKOH COXPaHEHUs U
TIPEBPAIECHHS SHEPTHU.
OO0BscHsCT:

* IBMXXECHUE UCKYCCTBECHHBIX
CITyTHHKOB IO/ ACHCTBHUEM
CHJIBI TSDKECTH, PEaKTUBHOE
JBIDKCHUE, YCTPOUCTBO
paketsl, KII/l mamms u
MEXaHU3MOB.

H3mepser u BeluuCiIsAeT
(u3MyecKre BeITUIHHBI:

* BpeMsl, pPacCTOsSHUE,
CKOPOCTh, YCKOPEHHE;

* Maccy, CHIIy, )KEeCTKOCTb,
KOX(PUIHIEHT TPEHUS,
AMOYJBC, paboTy,
MOIHOCTh, KIT/]
MEXaHH3MOB.

Yuraet u cTpout rpaduku:
* BEIPAKAIOIIHE
3aBHCHUMOCTh
KHHEMAaTUYEeCKUX BEJTMINH
OT BpEeMeHH, IpH
PaBHOMEPHOM U
PaBHOYCKOPEHHOM
JBIDKCHUSIX;

* BBIpAXAIOLIHE




2.2.8. MOMEHT CUIIBI OTHOCUTEIBHO OCH
BpameHus. Ilnedo cumsl. YcnoBust paBHOBeCHUs
1BépRoro tena B ICO

2.2.9. Texaudeckue ycrpoiicta. [TommmumHuky,
JBIKCHUE NCKYCCTBEHHBIX CITyTHHKOB

2.2.10. Ipaktuueckue padotsl. MzyueHue
JBIDKCHUSI OpyCKa 110 HAKJIIOHHOH IIOCKOCTH O
JEeVCTBUEM HECKOJIBKUX CUIL MccaenoBanue
3aBUCHMOCTH CHJIBI YIPYTOCTHU OT Ae(hopMaIin
JUIS TIPY>KUHBI ¥ PE3MHOBOT0 00pasia.
Hccnenosanue ycinoBuii paBHOBECUS TBEPIOTO
Tena, UIMEIOIIEeTo 0Ch BPAIlleHUs

3aKoHBI COXpaHEHHUS] B MeXaHUKe

2.3.1. Immynbc MaTepHaIbHON TOUKH, CUCTEMBI
MaTepHalbHBIX TOUeK. VIMITyJIbC CHITBI B
N3MEHEHHE UMITYJIbCa TeNa

2.3.2. 3akoH coxpanenus umiynbca B UCO.
PeakTnBHOE JBIKEHHUE

2.3.3. Pabora cuisl. ['paduaeckoe
MIPEACTaBICHUE PAOOTHI CHIIBI

2.3.4. MOUTHOCTH CHIIBI

2.3.5. Kunernueckas sHeprusi MaTepHaTbHON
Touku. TeopeMa 0 KUHETUYECKOM dHEPruu
2.3.6. IlotenmansHas sHeprus. IloreHnnanbHas
SHEprHs yrnpyro AeOpMHUPOBAHHOM MPYKUHBI.
[ToTeHmuanpHas YHEPTHSA TeIa B OHOPOTHOM
IPaBUTAIIMOHHOM T10JIE

2.3.7. CBs13p pabOTHI HETTOTECHIMATIBHBIX CHII C
N3MEHEHHEM MEXaHWIECKOH PHEPTHU CUCTEMBI
TeJI. 3aKOH COXpaHEHHs MEXaHNIECKON SHEPTUH B
HCo

2.3.8. Yupyrue u Heylnpyrue CTOJKHOBEHHUS
2.3.9. TexHn4eckue ycTpoicTBa. J[BmkeHne
paker, BOIOMET, KONEp, IPYKUHHBII HCTOJIET
2.3.10. Ilpaktuueckue padotsl. i3mepenue
HMIIyJIbca Tejla, OPOIIEHHOTO TOPH30HTAIBHO.
N3mepeHne KHHETUYECKON 3HEPTUHU TENa 10
TOPMO3HOMY IIyTH

3a/1a4u;
- ICKaTh W HAXOUTh
0000IIIeHHbIE CTTOCOOBI
pereHns 3a1a4m;

- IPUBOANUTH KPUTHIECKUE
apryMeHTHI, KaK B OTHOIIICHUU
COOCTBEHHOT'O CYXIEHHS, TaK
M B OTHOIIIEHUH IE€HCTBUH U
CYKIEHHUM IpYyroro 4ejioBeKa;
- aHAJIM3UPOBATh U
peoOpa3oBLIBAThH
pOOJEMHOTIPOTUBOPCUUBHIC
CUTYAIIWH;

- BBIXOJIUTh 32 PaAMKH
y4eOHOTO IpeaMeTa 1
OCYILECTBIISITh
[IeJICHAIIPaBICHHBIH TTOMCK
BO3MOKHOCTH IIIHPOKOTO
IepeHoca CPeICTB U CIIOCOO0B
JIeHCTBHS,

- BBICTpAMBaTh
UHIUBUAYAIBHYIO
00pa3oBaTeIbHYIO
TPAEKTOPHIO, YUUTHIBAS
OTPaHUYCHUS CO CTOPOHBI
JIPYTUX YYACTHUKOB U
peCypCHBIE OTHOLICHHS;

- MEHATPH U YICPKUBATh
pa3HBIC TIO3UIINH B
MTO3HABATEIBHOM
JIeATSIBHOCTH (OBITh
YYECHUKOM U YUUTEIIEM;
(hopmyIHpOBaTH
00pa3oBaTeNbHBIHN 3apoC U
BBIMOJIHATH KOHCYJIbTATUBHBIC
(YHKINU CaMOCTOSITEIBHO;
CTaBHUTH IpoOIIeMy U paboTaTh
HAJI ee peIICHUEM; yIPaBIsATh
COBMECTHOM MO3HABATEIbHOMN
JESITETbHOCTRIO U

3aBUCUMOCTD CHUJIbI
YIOPYTOCTH OT Ae(popMaIuu.
Pewmaer npocreiinue
3aa4n:

* Ha OTpeeTIeHIe CKOPOCTH,
YCKOPEHUS, IyTH U
TIepeMeIIeHIs IIPH
PaBHOYCKOPEHHOM
IBIDKEHUH, CKOPOCTH H
YCKOPEHUS TIPU JBUKCHUU
Teja Mo OKPY>KHOCTH C
MIOCTOSIHHOM 110 MOZYJIIO
CKOPOCTBIO;

* Ha OTIpeJieNIeHUe Macchl,
CHITBL, IMITYJIbCA, PaOOTHI,
MOIIHOCTH, 3Hepruu, KI1J.
N3obpakaeT Ha gepTexKe
TIPH PEUICHAH 3a/1a4:

* HATIPABJICHUS BEKTOPOB
CKOpPOCTH, YCKOPCHHUS;

* HaIlPaBJICHUSI BEKTOPOB
CHWJIBI, UMITYJIbCA TEJA.
OreHMBACT U aHATH3HPYET
uHbopmanuio:

* o TemaMm «KnHemaTuka» u
«/luHamuka»
COJIEPKATITYIOCS B
coobmenusx CMU,
WuTepHeTe, HAyYHO -
MTOTYJIIPHBIX CTATHSIX.




TIOAYUHSITHCS).

K: OGyyaromuiicst cMOXeT:

- OCYILECTBJIATH JI€IOBYIO
KOMMYHHUKAIIHIO, KaK CO
CBEPCTHHKAMH, TaK U CO
B3pOCIJIBIMH (KaK BHYyTPH
o0pa3oBaTeTbHON
OpTaHM3aINN, TaK U 3a e
Tpeenamu);

- IIPU OCYILECTBIICHHH
IpyNIOBON pabOThI OBITH Kak
PYKOBOAUTENEM, TaK U
YJIEHOM NMPOEKTHOW KOMaH bl
B Pa3HBIX POJISIX
(renepaTopom unei,
KPUTHKOM, UCTIOJTHUTEIIEM,
MIPE3EHTYOLINM H T.1I.);

- pPa3BEpHYTO, JIOTHYHO H
TOYHO W3J1araTh CBOIO TOUKY
3pEHUS C HCIIONb30BAHUE
aIeKBAaTHBIX (YCTHBIX U
HMUCHMEHHBIX) SI3BIKOBBIX
CpEIICTB;

- pacro3HaBaTh KOH(IUKTHBIE
CUTYyalluu ¥ MIPEJOTBPaIIaTh
KOHQIIMKTHI 10 X aKTUBHOI
(assr;

- COTJIaCOBBIBATH ITO3UIINU
YJICHOB KOMaH/IbI B TIpoliecce
paboTHI Hag OOITIIM
MIPOyKTOM/pEIICHHEM;

- IPEACTABIATH ITyOIMIHO
pe3yabpTaThl HHANBUAYATEHON
U I'PYIIOBOH €ATEIbHOCTH,
Kak repej 3HaKOMOM, TakK U
nepe; HE3HAKOMOM
ayIUTOpUEH;

- noaOupaTh MapTHEPOB JIJIS
JIEI0OBOM KOMMYHUKaILlUH,
HCXOJIsl N3 COOOparkeHN I




Ppe3yIbTaTUBHOCTH
B3aUMOJICHCTBUS, a HE
JMYHBIX CUMIIATHH;

- BOCIIPHHUMATh KPUTHYECKHE
3aMeYaHus KaK pecypc
COOCTBEHHOT'O Pa3BHUTHS;

- TOYHO ¥ EMKO
(hopMyIHpOBATH KaK
KpUTHYECKHE, TaK U
0100pUTENLHBIC 3aMCUaHHS B
aJipec Ipyrux Jroaei B
paMKax IeJ0BOM U
00pa3zoBaTenbHON
KOMMYHUKAINH, 1/136era;1 pu
STOM JIMYHOCTHBIX OI[CHOYHBIX
CY>KIEHUMH.

3.
MouJiekyasipaa
A1 puzuka n
TepMOIUHAMH
Ka (36 4)

OcnoBsl MKT

3.1.1. OcHOBHBbIE MONOKEHUS MOJEKYJISIPHO-
KHHETHYECKOH Teopruu. bpoyHOBCKOE IBIKEHHME.
Huddysusa. Xapakrep IBIKECHUS H
B3aMMOICHCTBUS YacTHIl BEIECTBA

3.1.2. Mojaenu cTpoeHHs ra30B, )KUJIKOCTEH U
TBEPIBIX TeJT U OOBSICHEHHE CBOMCTB BEIIECTBA Ha
OCHOBE 9THX MOJEJeH

3.1.3. Macca mosekyn. KoauuecTBo BelecTsa.
ITocTosiHHast ABOTaapO

3.1.4. TemnoBoe paBHOBecue. TemnepaTypa u e€
n3mepenne. [Ikana temneparyp Llexscust

3.1.5. Mogaenb uneanpHoro rasa. OcHOBHOE
ypaBHEHHE MOJIEKYJSIPHOKHHETHUECKOH TeOpuH
N/IeaIbHOTO Ta3a

3.1.6. AGcomoTHas TeMIIepaTypa Kak Mepa
CcpenHel KNHETUYECKON YHEPI UM TEIIIOBOTO
JBIDKEHUS YacTHI] ra3a

3.1.7. T'a3oBbIe 3aKk0oHEI. YpaBHeHHe Knanelipona
— MenneneeBa. 3akoH JlanbpToHa

3.1.8. M3omporeccs B HaeaabHOM rase C
ITOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: HU30TepMa,
n3oxopa, nzobapa. I'paduueckoe npencrasieHne
H30IPOLECCOB

- opMupoBaHTe yMEHUSA
YOPaBJISATH CBOCH
MTO3HABATENBHON S TEIHHOCTEIO;
- (hopMupoOBaHHE TOTOBHOCTH H
CIOCOOHOCTH K 00pa30BaHUIO, B
TOM YHCJIe CaMOOOPa30BaHHIO, HA
MPOTSHKEHUH BCEU KU3HU;
CO3HATEJILHOE OTHOIICHHE K
HEMPEPHIBHOMY 00Pa30BAHUIO KaK
YCJIOBUIO YCIIEITHOM
npoQeCCUOHATBHON U
OOIIECTBCHHOM e TETHPHOCTH;

- opMupoBaHHTe yMEHUSA
COTPYAHUYATH CO CBEPCTHUKAMH,
JETBMH MJIQJIIIETO BO3PAacTa,
B3pPOCIBIMHU B 00pPa30BaTEILHOM,
y4eOHOMCCIIe T0BATENBCKOM,
NIPOEKTHOM M IPYruX BUIAX
NESITebHOCTH;

- (hopMupoOBaHKE MHPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH;, OCO3HAHHS 3HAYMMOCTHU
HAYKH, BIAJCHUS JIOCTOBEPHOU

P: OGy4atormmiicss CMOXKeET:

- CaMOCTOSTENIFHO OIPENEIATH
LIENTH, CTAaBUTb U
(hopMyIHpOBaTH COOCTBEHHEIE
3aJa4u B 00pa3oBaTeIbHON
JIeSTENIbHOCTH M )KU3HEHHBIX
CHUTYaIHsIX;

- COIOCTABJISITh UMEIOIHECs
BO3MOXKHOCTH H
HEOOXOIUMBIE IS
JOCTHKEHHS LIETTH PECYpPChI;

- ONIPEETATH HECKOIBKO
ITyTeH JOCTHXKEHHS
TIOCTABIICHHOH LIeJIN;

- 3a71aBaTh apaMeTphl U
KPHUTEPHUH, TT10 KOTOPHIM
MOJKHO OTPEJEUTh, YTO LEIb
JOCTUTHYTA,;

- COIIOCTABJIATh NOJTYYEHHBIN
PE3YJIBTAT NESITENbHOCTH C
TOCTaBJIEHHOM 3apaHee
LIeJTBIO;

- OLIEHUBATDH MOCIJIEACTBHS
JIOCTH KEHHS IOCTABJICHHOM

PacrnosHaeT moHsATHSA:

* TETJIOBOE JIBIDKCHNE
YaCTHIl; MACChl U pa3MephI
MOJIEKYJT; HJIabHBIN Ta3;
HN30TEPMHUUYECKHH,
W30XOPHBIH, N300apHBIH 1
annabaTHBIN TPOLIECCHI;
OpOYHOBCKOE JIBIIKEHHUE;
TeMrieparypa (Mepa cpenHei
KHUHETUYECKOW SHEPTUU
MOJIEKYJ); HACBHIIICHHBIE U
HEHACBHIIICHHBIE TTaphl;
BIIAYKHOCTB BO3/yXa;
AQHU30TPOIIHNH
MOHOKPHCTAJUIOB,
KPHCTaJUTMUECKHE U
amMopdHbIe Tena; ynpyrue u
TUTACTHYECKHUE JeGopMaliny;
* BHYTPEHHsIs1 SHEePIus,
paboTa B TepMOIMHAMUKE,
KOJIMYECTBO TETUIOTHI,
yZeIbHas TeIII0EMKOCTh
HEoOpaTUMOCTh TEIIOBBIX
MIPOIIECCOB, TEIUIOBBIE




3.1.9. Texuuueckue yctpoiictBa. Tepmomerp,
G6apometp

3.1.10. IIpakTnueckue padboTel. M3mepenue
MAacCHI BO3IIyXa B KIIACCHOW KOMHATE.
HccrenoBanne 3aBUCUIMOCTH JaBICHUS OT
00BEMa BO3AyXa IPH IIOCTOSTHHOM TeMIepaType
WA 3aBUCUMOCTH JaBJICHHUS BO3yXa OT
TeMIepaTyphl IPH MTOCTOTHHOM 00BEME
OCHOBBI TEPMOIMHAMMKH

3.2.1. TepMoauHaMu4ecKas CCTEMA.
BHyTpeHHss 3HEprus TEpMOAMHAMUYECKOM
CHUCTEMBI U CIIOCOOBI €€ M3MEHEHUS

3.2.2. Konu4ecTBO TEIIOTHI U paboTa.
BHyTpeHHs PHEpPrus 0JJHOATOMHOTO HJICaJIbHOTO
raza

3.2.3. Buzapl Temonepeaadn: TEMIONPOBOIHOCTD,
KOHBEKIIHSI, U3TydeHHe. TemIoéMKOCTh Tema.

VY nenpHas TEIIOEMKOCTE BemecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPH TEILIOTIepeIade

3.2.4. IlepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpumMeHeHHe epBOro 3aKOHA TEPMOTUHAMUKH K
u3omnporeccam. [Tousitre 06 anuadbaTHOM
nporiecce. Pacuér paGoThl raza ¢ HOMOIIBIO
pVauarpamm

3.2.5. Termnoble MamuHbl. [IpUHIMIBI 1eHCTBUS
TEIUIOBBIX MamuH. [Ipeobpa3oBanHus 3HEprun B
TeruioBbiXx MamuHax. KI1J[ TernmoBoit MaluHebl.
Hukn Kapno u ero KITJ

3.2.6. Bropoil 3aK0H TEpPMOJMHAMUKHU.
HeoOpaTUMOCTh MpOIIecCcOB B MIPHUPOJIC.
TenmoBele ABUTATENTH. DKOJIOTHICCKHE
IPOoOIIEMBI TEIIO3HEPTETHKH

3.2.7. Texaudeckue ycTpoiicTBa. /[urarens
BHYTPEHHETO CTOpaHus, OBITOBON XOIOIMIBHUK,
KOHJIUITHOHEP

3.2.8. [Ipaktnueckne paboTsl. M3mMeperne
YIEIbHOM TEIOEMKOCTH

uH(pOpManuei o mepeIoBhIX
JOCTHKEHUSIX U OTKPBITHSIX
MHPOBOM U OT€UECTBEHHOU
HAayKH; 3aMHTEPECOBAHHOCTHU B
HAYYHBIX 3HAHWUSIX 00 YCTPOUCTBE
MHpa ¥ 0011ecTBa; TOTOBHOCTH K
Hay4YHO-TEXHUUYECKOMY
TBOPUYECTBY

- YyBCTBa FOPJOCTHU 32
poccuiickyto GU3NIECKYIO HAYKY,
TyMaHU3M,;

- (hopmMupoOBaHUe
MOJIOKUTEIEHOTO OTHOIIICHHS K
Tpyny, LeNEeYCTPEMIIEHHOCTH;

- (hopMupoOBaHHE IKOTOTHUECKON
KYJIBTYpHI, OEpeKHOE OTHOIICHHUE
K pOJIHOM 3emiie, IPUPOIHBIM
6orarcrBam Poccuu u mupa,
MOHUMAaHHE OTBETCTBEHHOCTH 3a
COCTOSIHUE MPUPOJHBIX PECYPCOB
U pa3yMHOE
MIPUPOIOUCTIONH30BAHUE

LIEJIA B ICATCILHOCTH,
COOCTBEHHOW KU3HU U KU3IHU
OKPY’KaIOIINX JIIOJIEH.

[1: OOygaromuiicss CMOXeET:

- KpUTHYECKH OIICHUBATh U
HHTEPIPETHPOBATH
WHPOPMAIIHIO C Pa3HBIX
TIO3HITUH;

- pacro3HaBaTh U
(hUKCUPOBATh IPOTUBOPCYHS B
UH(OPMaLMOHHBIX
HUCTOYHHUKAX;

- HCTIOJIb30BATh Pa3IMYHBIC
MOJIETIbHO-CXeMaTUIECKUE
CpeICTBa IS PEICTABICHUS
BBISIBJICHHBIX B
HHPOPMAITNOHHBIX
HACTOYHUKAX IIPOTHBOPEUHIA;

- HCKaTh M HAaXOUTh
00001IEeHHBIC CITOCOOBI
peIIeHHs 3a/1a4u;

- IPUBOUTEH KPUTHUCCKUE
apryMEHTBI, KaK B OTHOIICHHUU
COOCTBEHHOTO CYX/ICHUS, TaK
Y B OTHOIIICHUU JEUCTBUU U
CYXXJIEHHM Ipyroro 4enoBeKa;
- aHAJIM3UPOBATh U
mpeoOpa3oBHIBATH
MPOOIEMHOTIPOTUBOPEYHBEIC
CUTYAIIHH;

- BEIXOJIUTh 33 PAMKH
y4e0HOTO MpeaMeTa U
OCYIIECTBIISATh
11eJIeHaIIpaBJICHHbBIN TTOUCK
BO3MOKHOCTH [ITHPOKOTO
TepeHoca CpeacTB U Coco00B
JIEUCTBUS;

JIBUTATEIN.
Hcnonesyer:

* OCHOBHOE YpaBHEHUE
MOJIEKYJISIPHO-
KMHETUYECKOU TeopuH,
ypaBHeHHE MeHzeneena -
Kunaneiipona, cBsizb Mexny
rapaMeTpaMH COCTOSTHUS
rasa B H30IpPOLECCAX;

¢ 3aKOHbI TCPMOJNHAMUKH,
KIIJI] TerioBbIX ABUTaTENEH.
IIpumenseT Ha IpaKTUKE:

* HCIOJIb30BaHUE
KPHUCTAJUIOB U APYTHUX
MaTEpUANIOB B TEXHUKE;

* TEIUIOBBIX JBUraTeNei Ha
TPAHCIOPTE, B SHEPTETUKE U
CENIbCKOM XO3SHCTBE;
METO/IbI TPOYUIIAKTHKA U
O0OpBOBI C 3arpsI3HCHUEM
OKpY’Karouleil cpefipl;
oTIpeieNeHue BIaKHOCTH
BO3/1yXa IPU IIOMOILIH
MICUXPOMETPA.

Pewaer 3anauu:

* Ha pacyeT KOJIH4YecTBa
BELIECTBA, MOJIIPHOI
MAacCBl, C UCIOJIb30BaHHEM
OCHOBHOT'O YPaBHEHHUs
MOJIEKYJIIPHOKUHETUIECKOM
TEOPHH I'a30B, yPaBHEHUs
Menneneesa - Knaneiipona,
CBA3U CpeHEN
KMHETUYECKOW SHEPTUU
Xa0THYCCKOI'O ABMKCHUSA
MOJIEKYJI U TEMIIEPATyPHI;

* Ha IPIMEHEHHE TIEPBOTO

ArperatHble cocTOsIHUS BemiecTBa. da3oBbIe - BBICTpaNBaTh 3aKOHA TEPMOAMHAMUKH, Ha
nepexo/bl HMHAMBUYaNbHYIO pacuer paboThl raza B
3.3.1. ITapooOpa3oBanue U KOHICHCALHS. 00pa3oBaTeIbHYIO n3obapHoM mnpouecce, KITJ{




Hcnapenue u kunenue. Y jenbHas TEIUIOTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPbI
KUIICHUS OT JaBJICHUS

3.3.2. BnaxxHocTh Bo3myxa. HaceImieHHbIH map
3.3.3. Teé€pnoe Teno. Kpucrammmaeckue u
amMopQHbIe Tena. AHU30TPOITUS CBOHCTB
kpuctamuios. JKnunkue kpuctamisl. CoBpeMeHHbIE

Matepuains 3.3.4. [InaBneHne u KpUCTaTH3AIIH.

VY nenpHas TEIUIOTA IJIABICHUS

3.3.5. YpaBHeH#He TEIIOBOTO OayiaHca

3.3.6. Texuuueckue ycTpoicTBa. ' urpoMeTpsl u
TICUXPOMETPBI, KaJIOPUMETP, TEXHOJIOTUH
MOJIYYEHHsI COBPEMEHHBIX MaTepUalioB, B TOM
YHCIIe HAHOMATEPUaioB, U HAHOTEXHOJIOTHU
3.3.7. [Ipaktuaeckue paboTHl. M3mMepenue
YZeNbHOH TETIOTHI IJIaBJICHUS Iba. M3MepeHue
BIIQXXHOCTH BO3/lyXa

TPaeKTOPUIO, YUUTHIBAS
OTPaHUYCHUS CO CTOPOHBI
JPYTUX YYACTHUKOB H
pecypcHBIE OTHOIICHUS;

- MEHATPH U YICP)KUBATh
pa3HbIe MMO3UIINH B
N03HABaTEIbHOU
JeSATSIILHOCTH (OBITh
YYEHUKOM U YIUTEIEeM;
(dbopmyarpoBaTh
00pa3oBaTeNbHBIN 3a1poc U
BBIMOJIHATH KOHCYJIbTaTHBHBIC
(GYHKIMH CaMOCTOSTEIBHO;
CTaBUTb NPOOJIEeMY U paboTaTh
HAJI ee pelIeHNeM; yIpaBIsiTh
COBMECTHOM NO3HABATEIbHOMN
NEeSITeTbHOCTRIO U
TTOTYUHATHCS ).

K: O0yuatomtmiicst CMOXeET:

- OCYIIECTBIIATH JICTOBYIO
KOMMYHHKAIHIO, KaK CO
CBEPCTHUKAMH, TaK U CO
B3pOCIBIMH (KaK BHYTPH
o0Opa3oBaTenbHOM
OpraHM3alliy, TaK U 3a ee
npeieaMu);

- TIPH OCYIIECTBIICHIH
TPYIIIOBOH pabOTHI OBITH KaK
PYKOBOIHUTENEM, TaK H
YIICHOM IPOEKTHOW KOMaHIbI
B Pa3HBIX POIITX
(reHepaTtopoM ujaei,
KPUTHKOM, UCIIOJHHUTEIIEM,
MPE3EHTYIOMUM U T.11.);

- Pa3BEpHYTO, JIOTHYHO U
TOYHO W3J1araTh CBOIO TOUKY
3pEHUSI C HCIIOIb30BAHUE
aICKBAaTHBIX (YCTHBIX U
MMUCHMEHHBIX ) S3BIKOBBIX
CPEJCTB;

TETJIOBBIX JABUTATEIEH;
BBIYHCIIATH, Pa0OTY rasa ¢
MOMOIIBIO TpaduKa
3aBUCHMOCTH JABJICHUS OT
o0bema.

UwuraeT 1 cTpouT rpaduku:
* 3aBUCHMOCTH MEXIy
OCHOBHBIMH IIapaMeTpaMu
COCTOSIHHS Ta3a.
Or1eHMBACT U aHATM3HUPYET:
* uHQOpMaLHIO 110 TEMaM:
«OCHOBBI MOJIEKYJISIPHO -
KHUHETUYECKOU TEOpUU» U
«OCHOBBI TEPMOAMHAMHUKI
COZIEpIKaIIyIoCs B
coobmenuax CMU,
WHTepHeTe, HaydHO -
TIOITYJISIPHBIX CTaThAX.




- pacno3HaBaTh KOH(IMKTHBIE
CUTyallu! ¥ IIPEJOTBPAIIaTh
KOH(JIUKTBI JI0 MX aKTHBHOM
(azsr;

- COTJIACOBBIBATH MTO3UIIHA
YIEHOB KOMaH[BI B IIPOIIECCe
paboThI HaX OOIIMM
MIPOAYKTOM/pEIICHHEM;

- IPECTABIATH ITyOIHMIHO
pe3yJbTaThl UHANBUYAIbHOU
U TPYNIIOBOU [1EATENBHOCTH,
Kak nepej 3HaKOMOM, TakK U
nepej He3HaKOMOU
ayJIUTOpUEH;

- BOCIIPHHUMATh KPUTHUICCKHE
3aMeYaHus KaK pecypc
COOCTBEHHOT'O Pa3BHUTHS;

- TOYHO ¥ EMKO
(hopMyIHpPOBATH KaK
KpUTHYECKHE, TaK U
0100pUTENbHBIC 3aMeUaHus B
ajJipec Ipyrux Jroaei B
paMKax J1eJI0BOM 1
o0Opa3oBaTenbHOM
KOMMYHUKaINH, n3berast pu
3TOM JIMYHOCTHBIX OLICHOYHBIX
CY>KICHHMH.

4. OCHOBBI
JJIEKTPOANHAM
uKku (40 4)

DJIeKTPOCTAaTHKA

4.1.1. DnexTpuzanus Tea. DIEeKTPUUECKUH 3apsil.
J1Ba BHJa SJIEKTPUUECKHX 3aps/I0B

4.1.2. IIpoBOAHMKH, JUIJIEKTPUKU U
MOJTYIIPOBOIHUKHI

4.1.3. 3akoH COXpaHEHHUS IEKTPUIESCKOTO 3apsia
4.1.4. B3aumopeiictue 3apsaoB. 3akoH Kynona
4.1.5. Dnextpudeckoe nosne. Hanpsox€HHOCTH
ANEKTPUYECKOro o, [IpuHImI cynepno3unnn.
JInHuM HanpsAKEHHOCTH IEKTPUUECKOTO IO
4.1.6. PaboTa cr1 2JIEKTPOCTATUIECKOTO TOJIA.
Pa3HocTh noTeHnMaNnoB

4.1.7. IIpOBOAHMKY U JUDJIEKTPUKHU B

- opMupoBaHEEe yMEHUSA
VIIPaBIATH CBOCH
MTO3HABATENBHON JCSITEIhHOCTEIO;
- (hopMupoOBaHHE TOTOBHOCTH H
CIIOCOOHOCTH K 00pa30BaHHUIO, B
TOM YHCJIEe caMo00pa30BaHMIO, Ha
TIPOTSKEHUU BCEU KU3HU;
CO3HATEIIFHOE OTHOIIICHHE K
HETPEPHIBHOMY 00Pa30BaHHIO KaK
YCJIOBHIO YCIIEITHOM
npodeccuoHaTbLHOMN H
OO0ILECTBEHHON /IESTEIBHOCTH;

- hopMupoBaHHe yMEHUs

P: O0y4atommiicss CMOXKeET:

- CAMOCTOATEIIEHO OTIPENIENATh
LIeJIH, CTaBUTh U
(hopMynHpOBaTH COOCTBEHHEIE
3a/1a4i B 00pa30BaTeIbHON
JIEATENLHOCTH U KU3HEHHBIX
CHUTYAIIHSX,

- OLICHUBATh PECYPCHI, B TOM
YHCJIC BPeMsI U IPYTHe
HEMaTepHabHbIC PECYPCHI,
HEOOXOUMBIC JIJIS
JIOCTHIKEHHS TIOCTaBJICHHOM
paHee 1eny;

Pacrnio3Haer IOHATHUA:

* IIEeMEHTAPHBIH
INEKTPUUESCKHI 3apsif,
INEKTPUYUECKOE MOJIE;
HATPSOHKCHHOCTh, Pa3HOCTh
MOTEHIIUAJIOB, HAITPSDKEHHE,
3JIEKTPOEMKOCTH,
JUDJICKTPUYECKAs
MPOHHUIIAEMOCTb;

* croponHue cuisl U DJ1C;

* BJIEKTPOJIH3, JUCCOIUALIHS,
pexoMOuHanus,
TEPMODJICKTPOHHAS




MIOCTOSIHHOM 3JIEKTPUYECKOM I10JIE.
JusnexkTpuueckasi IPOHUIIAEMOCTh

4.1.8. DnextpoémrocTs. Konaencarop.
ONeKkTpoEMKOCTh INIOCKOTO KOHAECHCATOPA.
OHeprust 3apsHKEHHOTO KOHJICHCAaTopa

4.1.9. TexHUUECKHE YCTPOUCTBA. DICKTPOCKOII,
NIEKTPOMETP, IEKTPOCTATHIECKAS 3aIINTa,
3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHICHCATOPHI,
KCEpPOKC, CTPYWHBII IPUHTED

4.1.10. [IpakTuyeckue padoTel. OleHKa cuit
B3aMMOJICHCTBUA 3apsDKEHHBIX Tell. OLeHKa
SHEPI'Uu 3apsKEHHOr0 KOHJeHcaTopa u eé
IIpeBpalleHIE B SHEPTUIO U3JIyUCHHs CBETOINOA
IIocTOsIHHBIN 3/J1IEKTPUYECKUI TOK

4.2.1. Cuna toka. IlocTosiHHBIN TOK. Y CI0BUA
CYIIECTBOBAHUS MMOCTOSHHOTO 3JIEKTPHIECKOTO
ToKa. MlcTOUHMKY TOKa

4.2.2. 3axon OMa AJ1s1 yyacTKa LEenu.
Hampsoxkenue

4.2.3. DneKTpUYECKOE COMIPOTUBIIECHUE.
3aBHCHUMOCTh CONPOTHUBIICHUS OJTHOPOIHOTO
IIPOBOJIHHUKA OT €r0 JUIMHBI U TUIOIa 1
MIOTIEPEYHOT0 CEUCHHUA. Y IeNIbHOE
COTNPOTHUBIIEHHE BeliecTBa 4.2.4.
ITocnenoBarenbHOE, TapaJIeTbHOE, CMEIIAHHOE
coeMHeHue MPoBOIHUKOB 4.2.5. Pabora
3JIEKTPUYECKOro ToKa. 3akoH Jlxxoyns — Jlenna
4.2.6. MOILHOCTb 3JIEKTPUUECKOTO TOKA.
TemoBast MOIIHOCTB, BBIAEIIAEMAst HA PE3UCTOPE
4.2.7. O1C u BHyTpEeHHEE CONPOTUBIICHUE
HMCTOYHUKA TOKa. 3akoH OMa JUIs MOJIHOM
(3aMKHYTOM) 3JIEKTPUUECKOH TIeTTH

4.2.8. KopoTkoe 3ambikanie. MOIIHOCTb
HCTOYHHKA TOKa

4.2.9. Texnuueckue ycTpoicTna. Jlamma
HaKaJIWBaHUI, aMIIEPMETP, BOJIETMETP, PEOCTAT
4.2.10. Ilpaktuueckue padotel. M3yuenue
CMEIIAHHOTO COEANHEHUS PE3UCTOPOB.
Wzmepenune D/]C uctouHuKa TOKa U €ro
BHYTPEHHEr0 conpotuBieHus. Mccnenosanue

COTPY/JHHUYATh CO CBEPCTHHKAMH,
JIETBMH MJIQJIIIEr0 BO3pacTa,
B3pOCIIBIMHU B 00pa30BaTeIbHOM,
y4eOHOHUCCIIeT0BATEIbCKOH,
MIPOEKTHOM M IPYTUX BUIAX
JeATebHOCTH;

- (hopMHpOBaHUE MUPOBO33PEHHUS,
COOTBETCTBYIOILETO
COBPEMECHHOMY YPOBHIO Pa3BUTHSA
HayKH; OCO3HAHUS 3HAUUMOCTH
HAayKH, BJIaJICHUS I0CTOBEPHOU
nHpopmanueii o nepesoBbIX
JOCTHKEHHSAX U OTKPBITHSIX
MHPOBOH U OT€4ECTBEHHOMN
HayKH; 3aHHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00 yCTpOHCTBE
MHpa ¥ 00IIEeCTBa; TOTOBHOCTH K
HaYYHO-TEXHUIECKOMY
TBOPUYECTBY

- YyBCTBa FOPJIOCTH 32
poccuiickyto GU3NIECKYIO HAYKY,
TyMaHU3M;

- (hopmMupoBaHue
HIOJIOKUTEIEHOTO OTHOLICHUS K
TPYAY, LeNeyCTPEMIICHHOCTH;

- (hopMupOBaHHE IKOJTOTHUCCKON
KYJIBTYpBI, O€peXHOE OTHOIIICHUE
K POJTHOH 3eMiIe, TPUPOIHBIM
6orarcrBam Poccun u mupa,
MTOHUMaHHE OTBETCTBEHHOCTH 32
COCTOSIHUE TIPUPOJIHBIX PECYPCOB
U pa3yMHOe
MIPUPOJIOUCTIONIL30BAHHE

- CONOCTAaBIIATh UMEIOIUECS
BO3MOKHOCTH U
HEOOXOANMBIE IS
JOCTHKEHHS LIETH PECYPCHI;

- OTIPEETSTH HECKOIBKO
MyTeW JOCTUKEHUS
TMIOCTaBJICHHOM IICNH;
-3aJaBaTh ITapaMeTPhl U
KPHUTEPHUH, TI0 KOTOPHIM
MO>KHO OIIPEeNUTh, YTO LEb
JIOCTUTHYTA;

- COIIOCTABJIATH IOJTY4YECHHBIN
pe3yabTaT AEATEIBHOCTH C
MOCTaBJICHHOM 3apaHee
LIEIBIO;

- OLICHUBATH MOCIIEACTBHS
JOCTHKEHHS NIOCTAaBICHHOH
LIENTN B ACATECIHHOCTH,
COOCTBEHHOH JKU3HH U KH3HA
OKPYKaIOIINX JIIOJCH.

I[1: O6yuaromuicss CMOXKeT:

- KDpUTHUYCCKU OLICHUBATh U
MHTEPIPETUPOBATH
UH(OPMALIHUIO C pa3HbIX
TTO3UIIUH;

- pacro3HaBaTh U
(UKCHpOBaTh MPOTHBOPEYNS B
nH(pOpPMaMOHHBIX
HCTOYHHKAX;

- UCTIONIb30BATh Pa3IMIHbIC
MO/JIETTbHO-CXEMATHIECKHE
CpeICTBa /IS IPEICTABICHHS
BBISIBJICHHBIX B
HHPOPMAIMOHHBIX
HUCTOYHUKAX IPOTUBOPEUUH;

- OCYLLECTBIISITh Pa3BEPHYThII
MH(POPMAIMOHHBIA TIOUCK T
CTaBUTb HE €r0 OCHOBE HOBEIE
(yueOHble ¥ TO3HABATEIIHHEIE)
3aJa4u;

SMHCCHS, COOCTBEHHAS U
NpUMecHast IPOBOIUMOCTh
HOJIYIIPOBOJJHHUKOB, P - N -
nepexon B
MOTYIPOBOTHHUKAX.
Hcnonb3yer 3aKOHBI:

* Kynona, coxpanenus
3apsiaa;

» OMa 11 TIOJIHOM ILIENH;

* anexTponusa. [Ipumenser
Ha NpaKTHKE:

* 3a1uTa IpubOpPOB U
000pyI0BaHUS OT
CTaTUYECKOTO
JJIEKTPUYECTBA,;

* JNIEKTPOU3MEPHUTEILHBIC
TIPHOOPHI
MarHUTO3JIEKTPUIECKON
CHCTEMBI;

* NICKTPOJIN3A B
METAJUTYPIUH U
TaJIbBAHOTCXHHUKEC,
3JIEKTPOHHOJYyY€EBOI
TpYOKH,
MOJyIIPOBOJHUKOBOIO
JIUoMa, TEPMOPE3NCTOPA,
TpaH3HCTOPA.

Pemaer 3agaun:

* Ha 3aKOH COXPAaHCHHUS
JIEKTPUUECKOTO 3apsija U
3akoH KynoHa; Ha ABIKeHHUE
Y paBHOBECHE 3apsKEHHBIX
YacCTuIl B JJICKTPUICCKOM
TIOJIE; HAa pacyeT
HaIps>KEHHOCTH,
HanpsDKEeHUs], paboTHI
3JIEKTPHYECKOTO TOJI,
JJIEKTPOEMKOCTH;

* IPOU3BOJIUTD PACUETEHI
JIEKTPUUECKHX LeTIeH ¢




3aBUCHMOCTH TIOJIE3HON MOITHOCTH HCTOYHHKA OT
CHJIBI TOKA

Toxu B pa3auyHbBIX cpeaax

4.3.1. DnexTpoHHAS IPOBOAMMOCTD TBEPIBIX
METaIIOB. 3aBUCHMOCTh COIIPOTHUBIICHHSA
METaIJIOB OT TeMIiepaTypsl. CBEpXIPOBOANMOCTh
4.3.2. DnexTpudecknii TOK B Bakyyme. CBoiicTBa
JJIEKTPOHHBIX ITyYKOB

4.3.3. TTorynmpoBomuuku. CoOCcTBEHHAS U
MpUMeCHast IPOBOJIUMOCTS TTOJTYIPOBOIHUKOB.
CoifcTBa p - N - nepexona. [loynpoBoAHUKOBBIE
pudopsI

4.3.4. DnexTpu4ecKuit TOK B 3JICKTPOIUTAX.
DNEeKTPOIUTHIECKAs! TUCCONUAIHS. DIEKTPOIN3
4.3.5. DnexTpuyecKuil TOK B raszax.
CaMocCTOATENbHBIN M HECAMOCTOSATENbHBIN
paspsa. Pa3miaHbie THITBI CaMOCTOSATEIBHOTO
paspsna. Mounnus. Ilnazma

4.3.6. TexHnueckue ycTpoicTBa. ['azopaspsiHbie
JIAMITBI, TTOTYIPOBOIHUKOBBIC TPHOOPEL,
rajbBaHHKa

4.3.7. Ilpaktuueckue padbotsl. Habmoaenue
JNIEKTPOIIN3a

- ICKaTh W HAXOUTh
00001ICHHBIE CTIOCOOBI
peIICHUs 3a/1a49u;

- IPUBOANUTH KPUTHIECKUE
apryMeHTHI, KaK B OTHOIIICHUU
COOCTBEHHOT'O CYXIEHHS, TaK
MU B OTHOIIIEHUH IE€HCTBUH U
CYKIEHHUM IpYyroro 4ejioBeKa;
- aHAJIM3UPOBATh U
peoOpa3oBLIBaTh
pOOJIEMHOTIPOTUBOPCUHBHIC
CHUTYAIIWH;

- BBIXOJIUTh 32 PaAMKH
y4eOHOro ImpeaMeTa 1
OCYILIECTBIISITh
LIeJICHATIPaBICHHBIN TIOUCK
BO3MOKHOCTH IIIHPOKOTO
IepeHoca CPeICTB U CIIOCOO0B
JIeHCTBHS,

- BEICTpamNBaTh
UHIUBUAYAIBHYIO
00pa3oBaTeIbHYIO
TPAEKTOPHIO, YUUTHIBAS
OTPaHUYCHUS CO CTOPOHBI
JIPYTUX YYACTHUKOB U
PECYPCHBIC OTHOIICHHUS;

- MEHATPH U YICPKUBATh
pa3HBIC TIO3UIINH B
MTO3HABATEIBHOM
JIeATSIBHOCTH (OBITh
YYECHUKOM U YUHTEIIEM;
(hopmynIHpOBaTH
00pa3oBaTeNbHBIHN 3apoC U
BBIMOJIHATH KOHCYJIbTATUBHBIC
(YHKINH CaMOCTOSITEIBHO;
CTaBHUTH MpoOIIeMy U paboTaTh
HaJI e¢ PEIICHHEM; yIIPaBIIATh
COBMECTHOM MO3HABATEIbHOMN
JEeSITeTbHOCTRIO U

IO TYHHSATHCS).

npuMeHeHueM 3akoHa OmMa
JUI ydacTKa U MOJIHOM Iienu
Y 3aKOHOMEpHOCTEH
TIOCIIEAOBATEIHLHOTO U
MapaJuIeIbHOTO COEIMHEHHS
NIPOBOAHHUKOB;

* Ha OTIPEJCTICHUE
KOJIMYECTBA BEIIECTBA,
BBIJICTTUBIIETOCS IIPH
3JEKTPOIIH3E.

Ilonw3yercs
MIITHaMIEPMETPOM,
BOJIETMETPOM.

Colupaer 37eKTpU4ecKue
LIeTIH.

M3mepsier D/1C u
BHYTPEHHEE CONPOTHBIICHHE
HCTOYHHKA TOKA.
OueHNBaeT U aHATU3UPYET:
* nH(OpManHIO 10 TEMaM:
«DNEKTPOCTATHUKAY,
«3aKOHBI TOCTOSTHHOTO
TOKa» M «DNEKTPHUECKHUI
TOK B Pa3IMYHBIX CPEAAX»,
COJIEPXKAIIYIOCS B
coobmenusax CMU,
Hurepuere,
HaYYHOIIOITYJISIPHBIX
CTaThsIX.




K: OGyyaromuiicst cMOXeT:

- OCYILECTBJIATH JIE€IOBYIO
KOMMYHUKAIHIO, KaK CO
CBEPCTHHKAMH, TaK U CO
B3pOCIJIBIMH (KaK BHYyTPH
o0pa3zoBaTeTbHON
OpTaHM3aINy, TaK U 3a €€
Tpeenamu);

- Pa3BEpHYTO, JIOTHYHO H
TOYHO H3JIaraTb CBOIO TOUYKY
3peHHs C UCIIOIB30BAHNE
aIeKBAaTHBIX (YCTHBIX U
HI/ICI)MCHHLIX) SI3BIKOBBIX
CPEIICTB;

- COTJIaCOBBIBATH ITO3UIINU
YWICHOB KOMaH/bI B TIpoIiecce
paboTeI Hag oOITIM
MIPOyKTOM/pEIICHHEM;

- IPE/ICTABIATH ITyOIHIHO
Ppe3ybTaThl HHANBHAYAIbHOH
U TPYNIIOBOU [1E€ATENBHOCTH,
Kak nepej 3HaKOMOM, TakK U
nepej He3HaKOMOMU
ayJIUTOpUEH;

- BOCIpUHUMATb KPUTHICCKUEC
3aMeYaHus Kak pecypc
COOCTBEHHOT'O pa3BUTHUS

TemaTuyeckoe nuiannposanue no ¢pusuxke B 10 kiacce

No HaunmenoBanue paznena, TeMbl Bcero vacos Kontponbnsie padotsr | JlabopatopHbie
n/m (KOTMYECTBO YaCOB) paboTel  (KOTUYECTBO
bazoBblit ypoBeHb | YrmyOneHHBIN 94acoB)
YPOBEHB
1. ®Du3nKa U METO/Ibl HAYYHOTO TO3HAHUS 1 2 - -
2. KunemaTtuka 6 15 1 1
3. JlnHamuka 10 25 - 3




4, 3aKOHBI COXPAHCHHS B MEXAHHUKE 7 19 1 1
S. Crartuka 4 10 - 1
6. MoJteKyIIpHO-KHHETUYECKAsl TEOPHS 10 23 - 1
7. OCHOBBI TEPMOIMHAMUKHU 7 13 1 -
8. DJeKTpocTaTHKa 6 15 - -
9. 3aKOHBI MTOCTOSTHHOTO AJIEKTPHYECKOTO TOKa 6 15 - 2
10. | DneKkTpuYecKuil TOK B pa3IHUHBIX cpeliax S) 10 1 -
11. | I[loBTOpeHME 6 23 1 -
Hroro: 68 170 5 9
KanengapHo-reMaTH4yecKkoe NJIaHUPOBaHHE
10 kiacc
Ne HaunmenoBanue paznena, TeMbl Koxa-Bo yacos Jlata JlomarnHee 3a1aHue
YpoKa b ‘ Yy I1aH ‘ dakt
@OH3UKA U METO/Ibl HAYYHOI'O II03HAHHAL. (1 4, 2 u)
1/1. | BBouuslit uHCTpYKTaX 110 Th. 1 2 Bsenenue.
UYro uzydaer pusuka. Pusndeckue sineHus. HabmoqeHus U ONbITHI. [Tpunectu TeTpaau
U1 K./p., JL/p.
Kunemamuxa (6 u, 15 u)
2 /1. | MexaHu4ecKoe JIBMKCHUE, BUJIbI JIBIXKCHUH, €r0 XapaKTePUCTHKH. 1 3 §1,3. (§2%)
3/2. | PaBHOoMepHOe nBHKeHHE Tel. CKOPOCTh. YpaBHEHHE PABHOMEPHOTO 1 3 §4. (§5%)
newkenus. KonrponbHas padora.
4 /3. | CkopocTh IpU HEPaBHOMEPHOM JIBM)KEHHU. MTHOBEHHAs CKOPOCTb. 1 3 § 8 —10.
Yckopenue. [IpsimonnHeliHOe PaBHOYCKOPEHHOE JIBUKEHHUE. (§ 6%, 7*.
§11%* - 14%)
5/4. | PaBHOMepHOE IBM)KEHHE TOUYKH MO OKPY>KHOCTH. 1 4 § 15, 16.
(§ 17%)
6/5. | JL/p. Nel «H3yuenue Osusicenus mena no OKpyHcHOCHUY. 1 § 15, KOHCIIEKT.
71/6. | KoutpoabHasi padora Nel «Kunemarukay. 1 §1-17.

JIAHAMHKA. (10 u, 25 u)




8/1. | BzaumoneiicTBue Ten B mpupoe. SBnenue unepuuu. Muepuuaneueie | 1 3 § 18, 19.
CUCTEMBI OTCYETA.
9/2. | IloHsaTHE CUIIBI KaK MEPBI B3aUMOICHCTBHS TEIl. IIepBbIii 3aKOH 1 3 § 19, 20.
HeroToHna.
10 /3. | Bropoii u Tpetuii 3akoH HproToHA. 1 3 § 21, 24. (§ 22%*, 23%)
11 /4. | Pemenue 3agau 1 3 § 19, 20.
«3akoHnl HeroToHaY. § 21, 24.

12 /5. | IlpuHImn OTHOCHTENBHOCTH [ anuiies. 1 3 § 25. (§ 26*)

13 /6. | SIBnenue tsarotenus. [ paBuTanimoHHbIC CHIIBL. 3aKOH BeceMupHOTro 1 3 § 27, 28, 33.
tarotenus. [lepBas kocMuueckas ckopoctb. Bec Tena. HeBecoMocCTb. (§ 29* - 32%)

14 /7. | Cunbl ynpyroctu. CHiIbl TPEHUSL. 1 3 § 34, 36. (§ 35%, 37%)

15/8. | JL/p. Ne2 «H3mepenue xncécmkocmu npyicunsly. 1 § 27, 28, 33, 34, 36.

16 /9. | JI/p. Ne3 «H3mepenue KoIhpuuuenma mpenus cKoibiceHus». 1 § 27, 28, 33, 34, 36.

3aJauu.

17/10 | JL/p. Ned «H3yuenue osusicenus mena, 6pomennozo 1 § 27,28, 33, 34, 36.
20PU30HMATILHOY. 3aJauu.
Koutpoabnas padora «/Iunamuxay ‘ 1

3AKOHbI COXPAHEHHA B MEXAHUKE. (7 u, 19 u)

18 /1. | Nmnynsc MaTepranbHOM TOUKH. IMITYTbC CHITBI 1 3 § 38. (§ 39%)

19 /2. | 3akoH cOXpaHEHUS] UMIYJIbCa 1 3 § 38. (§ 39%)

20 /3. | PeakTHBHOE JBMIKCHUE. 1 3 § 43,38. (§ 39%)
Pemenue 3anay Ha «3CU». 3anaqu.

21 /4. | Pabota cuibl. MorHOCTh. MexaHn4YecKast SHepIus Teja: 1 4 § 40, 41, 43, 44.
IOTCHIMAIbHAS M KHHETHYECKASL. (§42%)

22 /5. | 3aKOH COXpaHCHHUs SHEPTUU B MEXAHHKE. 1 4 § 45, (§ 46*, 47%)

2316. | JL/p. Ne5 «H3yuenue 3aKkona coXpaneHus MexanuuecKol IHepuny. 1 § 43 —45.

3agaun.

24 /7. | KonrpoabHasi pagora Ne2 «/IluHaMuKa. 3aKOHbI COXPaHEHUsI B 1 § 18 —-45.
MEXaHUKE). 3agaum.

CTATHKA. (4 4, 10 u)

25 /1. | AHamu3 KOHTPOJIBHOMN paboTHI. 1 2 § 51.(§ 52%)
PaBHOBecue MaTepualibHON TOYKH M TBEPJIOTO Tea.

26 /2. | Buzpl paBHOBeCHs. Y CIIOBUSI pAaBHOBECHSI. 1 3 § 51.(§ 52%)




27 /3. | Pemenue 3anau Ha «PaBHOBEcHUE Teay. ‘ 3 § 51. 3agaun.
28 /4. | JL/p. Ne6 «H3yuenue pasnosecus mena noo 0elcmeuem HecKoabKux § 51.(§ 52%)
CuL). 3agauun.
KonTtpoJsabHas pabora «CtaTtuka» ‘ 1
MOJIEKYJIAPHO-KHHETHYECKAA TEOPHA. (10 4, 23 u)
29 /1. | OcuoBuble nojoxenus MKT. DkcriepuMeHTalIbHBIE T0KA3aTEIBCTBA 2 § 53.
OCHOBHBIX noJsiokeHuit MKT. (§ 54%)
30 /2. | BpoyHoBcKoOe nBIOKeHHE. Macca MOJICKYJI. 2 § 55.
KosmyecTBo BemecTsa.
31/3. | Cusbl B3auMoeicTBIsE MOsieKysl. CTpOSHHE JKUIKHX, TBEPIbIX, 2 § 56.
ra3o00pa3HbIX TEJl.
32 /4. | Uneanbhbiii ra3 8 MKT. OcHoBHoe ypaBaenrne MKT 3 § 57.
(§ 58%)
33 /5. | Temmnepatypa. TemioBoe paBHoBecHe. Temmeparypa — Mepa CpeHei 3 § 59, 60.
KMHETHYECKOW YHEPTUHU JIBHKCHHS MOJICKYJI. (§ 61%, 62%)
34 /6. | YpaBHEeHHE COCTOSIHUS UACATBHOTO Ta3a. ['a30Bbie 3aKOHbBI 3 § 63, 65.
(§ 64*, 66*, 67*)
35/7. | JI/p. Ne7. «Onvimnas nosepxa 3axona I'eit-/Troccakay. § 63, 65.
3aauu.
36 /8. | HachlmmeHHbli map. 3aBUCUMOCTD JIaBJCHUS HACHIIIIEHHOTO Tapa OT 2 § 68, 69.
TeMIepaTyphbl.
37 /9. | BraxxHOCTh BO3/IyXa M €€ H3MEPEHHE 2 § 70. (§ 71%)
38/10 | Kpucrammnueckue u aMmopdHbIe Tena. 2 § 72.
KonTpoJsbHas padora «MoJieKyJIIpHO-KHHETHYECKasi TeOpHs» 1
OCHOBbI TEPMO/JHHAMHUKH. (7 u, 13 u)
39 /1. | Buyrpenusist sHeprusi. Pabota B TepMOIHHAMUKE. 2 § 73, 74.
(§ 75%)
40 /2. | KonnuecTBO TEIUIOTHI. Y IEJIbHAS TEIUIOEMKOCTD. 2 § 76.
8 77%)
41 /3. | IlepBblii 3aKOH TepMOANHAMUKY. PerieHne 3a1a4 Ha MepBbIid 3aKOH 2 § 78.
TEPMOAMHAMUKH (§ 79%*, 80%*)
42 /4. | HeoOpaTHMOCTB MPOIIECCOB B IIPUPOJIE 2 § 81.
43 /5. | Npunnun aevictBus v KI1J] TensioBsix qBurarenei. 2 § 82.




(§ 83%)

44 /6. | Pemenue 3ama4 no reme «MosnekymsipHas pusuka. TepmoauHaMuKar 2 § 73 — 82.
3amaun.
45 /7. | KouTpoJbHas padota Ne3 «MoutekyJisipHasi pu3HKa. §53-72.
TepMoguHamukay. § 73 — 82. 3amaun.
DJIIEKTPOCTATHKA. (6 u, 15 u)
46 /1. | DneKTpUYeCKHii 3apsii U 3JIEMEHTAPHBIC YACTHIIBI. 3aKOH COXPaHCHHS 2 § 84, 85.
3JIEKTPUUECKOTO0 3apsja. 3akoH Kyiona. (§ 86*, 87*)
47 [2. | DnexTpudeckoe mose. HarmpspkeHHOCTh 3JEKTPUYECKOTO MOJIS. 2 § 88 —90.
[Ipunuun cynepno3unuu nosieid. CUIIOBbIE JINHUH. (§ 91%, 92%)
48 /3. | Perenue 3a/1a4 Ha HAXOXKICHUE HAMTPSHKEHHOCTH DJICKTPHUYECKOTO 2 § 88 —90.
HOJIS. 3agaun.
49 /4. | IloTeHmanbHast SHEPTHsl 3aPSHKEHHOTO TeJia B OJHOPOJIHOM 2 § 93.
AJIEKTPOCTATUYECKOM TI0JIE.
50 /5. | [ToreHIMa 3JIEKTPOCTATHYECKOTO T0JIs. Pa3HOCTh MOTEHIIMATIOB. 2 § 94, 95.
CBsi3b M@Ky HANPSHKEHHOCTBIO U HAIPSYKEHUEM. (§ 96*)
51/6. | Konnencaropsl. Ha3nadenue, yCTpOWCTBO U BUJIBL. 2 § 97, 98.
(§99%)
Pemenue 3a1a4 no teme: « AJIEKTPOCTATUKAY. 2 3anaqu.
KoutpoJsbHas padora «JeKTPOCTATUKA» 1
3AKOHBI IIOCTOAHHOI'O TOKA. (6 u, 15 u)
52 /1. | Dnextpudeckuii ToK. 3akoH OMa JijIsl ydacTKa IeTu. 4 § 100 — 102.
ITocnenoBarenbHOE U NapAIIICIIBHOE COCAUHEHUS IPOBOIHUKOB (§ 103%)
53 /2. | JL/p. Ne8. «H3yuenue nociedosamenbHozo u NapaiienabHozo § 100 — 102.
COeOUHEHUA NPOBOOHUKOB) JL./p. Ne8.
COopHUK 3a/1a4.
54 /3. | PaboTa ¥ MOIIIHOCTH IIOCTOSTHHOT'O TOKA 4 § 104.
55 /4 DNEeKTPOABUKYIIAS CUJIA. 4 § 105, 106.
" | 3akon OMa TS TTOJTHOM IIEeTIH. (§ 107%)
56 /5. | JL/p. Ne9. «H3mepenue I/IC u enympennezo conpomueienus § 105, 106.
UCMOYHUKA MOKAY. 3anaym.
57 /6. | Konrpoabnas pagora Ned § 100 — 106.

«3aKOHBI NOCTOSTHHOTO TOKAY.

3agaun.




JEKTPHYECKHH TOK B PA3JIHYHBIX CPEJIAX. (5 u,10 u)

58 /1. | DnexTpuueckas MPOBOJUMOCTD Pa3IMYHBIX BEIICCTB. 3aBUCUMOCTh 1 1 § 108 — 109.
COIPOTHBIICHUS NPOBOJIHUKA OT TeMIiepatypbl. CBEpXIPOBOMMOCTbD.

59 /2. | DnekTpuueckuil TOK B MOIYNPOBOAHUKAX. [IpuMeHeHue 1 2 § 110.
TTOJTYITPOBOTHUKOBBIX TTPHOOPOB. (§ 111%)

60 /3. | DnekTpuuecKuii TOK B BAKyyMe. DJIEKTPOHHO-TIy4eBasi TpyOKa. 1 2 § 112.

(§ 116%)

61 /4. | DIEKTPHUUYCCKHI TOK B KHIKOCTAX. 3aKOH 3JICKTPOIIN3A. 1 2 § 113.

(§ 116%)

62 /5. | DnekTpuueckuii TOK B razax. HecaMocTosATeIbHbIN U 1 2 § 114.
CaMOCTOSATEIbHBIN Pa3psibl. (§ 115*, 116%)
KoHnTpoJsbHas padora «JIeKTPUYeCKH TOK B Pa3JIMYHbIX 1
cpeaax».

IIOBTOPEHHE. (6 4, 23 u)

63 /1. | UToroBasi KOHTPOJIbHasi paGoTa. 1 [ToBTOPUTH

64 /2. | Ananu3 KOHTPOJIBHOH paboThl. O000IIEHNE U CHCTEMATH3alUs 3HAHUH | 5 22 I'maser 1 — 16.
3a Kypc ¢pusuku 10 knacca.

Hmozo: 68 170

[IpomexyTouHBII KOHTPOJIb BINOIHETCS B BUJIE TecTOB. [Ipu opMupoBanun poHaa OIIEHOYHBIX CPEACTB MO (U3HUKE UCIIONb3YIOTCS 3a/1aHus,
BKJTIOYAIOIME TEKCThI (PU3NYECKOT0 COACPIKAaHUS ¢ HATMYMEM M30BITOYHBIX WIIM HEJIOCTAIONINX JTAaHHbBIX
- IOHUMaHHUE CMbICIIAa UCTIOIb3YEMBIX B TEKCTE (PU3NUECKUX TEPMUHOB;
- YMEHHME OTBEYATh HA IPSMBbIE BOIIPOCHI K COJEPIKAHUIO TEKCTA;
- YMEHHE OTBEYaTh Ha BOMPOCHI, TPEOYIOIIME COMOCTABIEHNE HH(POPMAIIUHN U3 Pa3HbIX YacTel TEKCTa, a TakykKe MHPOpPMAIIUU B U3MEHEHHON CUTYalluH;
- YMEHUE NMePeBOAUTh HHPOPMALIHIO U3 OJTHONW 3HAKOBOW CHCTEMBI B IPYTYIO.
Hcnonb3yroTes MaTepuabl, pa3MellleHHbIE Ha CIIEAYIOIUX MopTajax:
- Cratl'pan. Beepoccuiickue nposepounsie padotsl (BIIP) nndopmannonnsiii moprai; 006pasibl NPOBEpOUHbIX padoT 1o ¢usuke https:
[Ivpr.statgrad.org#vpr217// ;
- ®I'BHY «®enepanbHplii MHCTUTYT OIEHKH KauecTBa 00pazoBaHus». JluarHoctuueckue paboThl (I€MOBEPCHH U CTICTIM(PUKAIIMH padOT MO OICHKE
YPOBHS 00pa30BaTENbHBIX TOCTUKEHUH (PYOEKHBIN KOHTPOJIb, UTOTOBBIH KOHTPOJIb)
https://www.fioko.ru/ru/paid_services/assessment_of ashievements®I'bY
- «DenepanbHBI HHCTHTYT MEAarorn4eckux usmepenui» http://fipi.ru/vpr ;
- ®I'BHY «UHcTuTyT cTpaTeruu pa3Butus oopasosanus Poccuiickoil Akagemun oopazoBanusi», LIeHTp olleHKH KadecTBa 00pa3oBaHus



https://www.fioko.ru/ru/paid_services/assessment_of_ashievementsФГБУ
http://fipi.ru/vpr

http://www.centeroko.ru/pisal8/pisa2018 pub.html
- Hayuno-meromuueckuii sxypHan «[legarormueckue u3MepeHus». DIeKTpoHHas Bepeust xkypHauna: http:/fipi.ru/about/journal .



http://www.centeroko.ru/pisa18/pisa2018_pub.html
http://fipi.ru/about/journal
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