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PABOYAS ITPOI'PAMMA

[Tpenmer (kypc) dusmka Kiace 10-11

KonuuecTBo uacoB no yueOHomy many: 136 yacoB, 2 wyaca B Hefemto Ha 6a30BoM ypoBHe, 340
4acoB, 5 YaCOB B HE/IENIO HA YIIIyOJIEHHOM YPOBHE.

CocraBnena B coorBercTBUM C [lpumepHoil paboueil mporpammoit mo ¢usuke. Onobpena
peuieHueM (QeaeparbHOTO Y4eOHO-METOAMYECKOTO OOBEIMHEHHUS MO 00IIeMy 00pa3oBaHUIO,

npotokon 3/21 ot 27.09.2021 r.

Yyeonukn: @usuka. 10 knacc, Pusuka. 11 knacc.

Astopsl I'. . Msakumes, b. b. Byxosues, H. H. Corckwuit; mox pea. H. A. [1apdenTbeBoid.
HanmenoBanne VYMK «ABropckas mnporpamma A.B. Hlatanunoit «®usuka. PabOoune
nporpammel. [Ipeamernas nunus yue6HukoB cepun «Knmaccnueckuii kypey». 10-11 kmacebi»

W3narensctBO, roa. M.: Ilpocsemenue, 2019 r.

PaCCMOTpeHa Ha 3aCCJaHuHn MO yuuTeneil MaTeMAaTHKH, d)I/I3I/IKI/I u I/IHd)ODMaTI/IKI/I

[Tpotokon Ne. 1 oTr« 29 »_ 08 2022r.
[Tpenacenarens MO | Abnynnoesa A.A./

DN: C=RU, O=BQOY COLl c.
Crtapoe EpmakoBo,
CN=lmmagnesa P.X.,
E=st_ermak_sch_kmsh@samar
aedu.ru

MecTononoxeHue:
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PABOYAS ITPOI'PAMMA 110 ®PU3UKE
10-11 KJIACCBI

HopmaTuBHbBIE JOKYMEHTBI

Jlannasi padoyasi ydyeOHasi MPOrpaMMa COCTABJI€HA B COOTBETCTBUHM CO CJIeYIOIIMMH HOPMATHBHO-NIPABOBBIMHU IOKYMEHTAMMU:
1. ®enepanbubiM  3aKkoHOM OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccwmiickoit ®@eneparun» (pen. ot 25.12.2018) (¢ mocienHumu
M3MEHCHHMSIMHU | JIOT1. BCTYIHMBIIUMHE B cuity); http://www.consultant.ru/document/cons_doc_LAW 140174/
2. Ilpukaz MwunoOprayku Poccum ot 17.05.2012 r. Ne413 «OO6 yrBepkaeHun (eAepaibHOr0 TOCYIapCTBEHHOIO 00pa3oBaTEIbHOTO CTaHIapTa
cpeaHero obiero oopasoBanus»; https://base.garant.ru/70188902/
3. [Ipukazom MunuctepcrBa npocsemmenust PO ot 28.12.2018t Ne345 "O ¢denepanpHOM nepeyHe yueOHUKOB, pEKOMEHIyEMBIX K UCTIOIB30BaHUIO TIPH
pealM3aliuy UMEIOIUX TOCYIapCTBEHHYIO aKKpeIUTaIluio 00pa3oBaTeNbHBIX IPOrpaMM HadyaibHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oo0Iero
obpazosanus’”; https://rulaws.ru/acts/Prikaz-Minprosvescheniya-Rossii-ot-28.12.2018-N-345/
4. OcHOBHOI1 00pa3oBaTeNIbHON MporpaMmoit ocHOBHOTO o61ero oopazoBanust ' BOY COII c.Crapoe EpmakoBo;
5. Yue6nsm mmanoMm ['BOY COII c. Ctapoe EpmakoBo Ha 2022-2023 yueOHBIH TO.
6. ABtopckoii nporpammbl A.B. [Hlatanunoit «®usuka. Paboune nporpammsl. [IpenmerHas nunusa yueOHukoB cepun «Kmaccuueckuit kypey». 10-11
KJIACCBI: yueO. nocobue TSt 0011e00pa3oBaTeIbHBIX OpraHMu3alnil, [Ipoceemenue, 2019 r.
https://catalog.prosv.ru/attachment/2cbd0024c2cc4a6e385613fb8c7925a191d36e6b.pdf

HosicuuTenbHadA 3aNMCKa
Jannas padoyasi nporpaMmMa, OpUEHTHPOBAHA HA PadoTy ¢ y4yeOHMKAMM:

1. Msakumes I'. 5. ®usuka. 11 xmacc: y4el. nns obumeoOpa3oBaT. opraHuzanuii: 6a3oBbiii ypoBeHs/ I'. SI. Msxumes, b. b. Byxosues, B. M.
Yapyrun; nox pen. H. A. IlapdentseBoit. — 5-e u3a. — M.: [Ipocsemenue, 2018.

2. Msxumes I'. 1. ®usuka. 10 knacc: yueb. g obuieoOpazoBaT. opraHu3auuii: 6a3oBbiii ypoBens/ I'. 5. Msxumes, b. b. Byxosues, H. H.
Corckuit; mon pen. H. A. TlapdentreBoit. — 4-¢ u3a. — M.: [Ipocsemenne, 2018.

3. ®wusuka. 10 xnacc : yue0. 1 obimeoOpa3oBat. opranu3anuil : 6a3oBelii 1 yriryon. yposuu / I'. SI. Mskumes, b. b. byxosues, H. H. Cotckuii ;
nox pex. H. A. IlapdentbeBoii. — 6-¢ u3., mepepad. u gon. — M. : [Ipocsemenne, 2019. — 432 c. : un. — (Kimaccudeckwii kypc).

MecTto npeamera B y4eOHOM IIaHe
[To yueGHOMY TUIaHy JUTsl U3Y4YeHUs nipeameTa «Du3ukay OTBOAUTCS Ha 0a30BOM YpOBHE 2 yaca B HE/IeIN0, B TeUeHUH 34 yaeOHbIX Hepenb, B 10-11
kiaccax. B utore: 3a 10 xnacc - 68 4., 3a 11 knacc - 68 4. Beero 3a kypc - 136 yacos.
[To yueOHOMY mnany ais u3ydeHus npeamera «O@u3nkay OTBOJUTCS Ha YIyOJIEeHHOM YpOBHE 5 4acCOB B HENENIO, B TeUeHUH 34 yueOHbBIX HE/eb,
B 10-11 xmaccax. B utore: 3a 10 kmace - 170 4., 3a 11 xmacc - 170 4. Beero 3a kypc - 340 yacos.


http://www.consultant.ru/document/cons_doc_LAW_140174/
https://base.garant.ru/70188902/
https://rulaws.ru/acts/Prikaz-Minprosvescheniya-Rossii-ot-28.12.2018-N-345/
https://catalog.prosv.ru/attachment/2cbd0024c2cc4a6e385613fb8c7925a191d36e6b.pdf

O01mas xapakTepucTuKa nmpeaMera.

@dusmka, Kak Hayka o0 HanOojee OOMIMX 3aKOHAX MPHPOJIBI, BBICTYMAs B KA4eCTBE Y4eOHOTO IMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJ B
cucteMy 3HaHUM 00 okpyxkatouiem mupe. [lIkonbHbI Kypc (QU3MKH- CHUCTEeMOOOPa3yrOIIUN Ui €CTEeCTBEHHO-HAyYHBIX Y4YeOHBIX MpPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIS)KAT B OCHOBE COZIEPKaHUS XUMUH, OHoIornu, pusnyeckor reorpaguu 1 aCTPOHOMHUHU.

Uzyuenue ¢usmku sBIsSETCS HEOOXOAUMBIM HE TOJBKO JUIS OBJAJCHUS OCHOBAMM OJHOW W3 €CTECTBEHHBIX HAYK, SBISIOLICICS KOMIIOHEHTOM
obmiero oopasoBanus. 3HaHUE (QU3UKH B €€ MCTOPUYCCKOM PA3BUTHH ITOMOTAET YEJIOBEKY MOHSATH IMpoliecc (JOPMHUPOBAHMS APYTUX COCTABISIONIUX
COBpEMEHHOM KyNbTyphl. ['yMaHuTapHOe 3HaueHUuE (PU3UKU KaK 00s3aTeNbHON YacTu OOIIero oOpa3oBaHMsI COCTOUT B TOM, YTO OHA CIIOCOOCTBYET
CTAHOBJICHUIO MHPOIIOHUMAHHA U PA3BUTHIO HAYYHOI'O crocoba MBIIIJICHHUS, ITO3BOJIAIOIICTO 00BEKTUBHO OLICHHUBATh CBCIACHUA 06 OKpYyKaromem
mupe. Kpome Toro, oBiajieHre OCHOBHBIMH (PH3UYECKUMH 3HAHUSIMH HEOOXOIMMO MPAKTUYECKU KaXKIOMY YEJIOBEKY B COBPEMEHHOM KU3HU.

OO0uey4eOHbIe U KIKYEBble KOMIIETEHIIUN U CIIOCOOBI AeSITeJIbHOCTH

[TpumepHas mporpaMma npeaycMarpuBaeT (GOPMHUPOBAHUE Y IIKOJIBHUKOB OOIIECYy4eOHBIX M KIHOYEBBIX KOMIIETCHIIMH, YHUBEPCATIbHBIX CIIOCOOOB
nestenbHOCTH. [IpropuTeTaMu i MIKOJILHOTO Kypca (PU3UKH Ha 3Tare OCHOBHOTO O0IIero 00pa3oBaHUs SBIISIOTCS:
Tlo3nasamenvras OesimenbHOCmb:
® HCIIOJIH30BAHKE JISI [IO3HAHUS OKPY)KAFOIIET0 MUPA Pa3TUYHBIX €CTCCTBCHHOHAYYHBIX METOJIOB: HAOIOICHUE, N3MEPEHUE, SKCIICPUMEHT,
e MOJIeIMpOBaHKe; (HOPMUPOBAHUE YMECHHH pa3indaTh (aKThl, TUTIOTE3bI, IPUYHHEI, CJICICTBUS, JOKA3aTeIIbCTBA, 3aKOHBI, TCOPHUH;
® OBJIA/ICHUE aJICKBAaTHBIMU CIIOCOOAMHM PEIICHUS TEOPETHUECKHUX U SKCTIEpUMEHTANIBHBIX 33]1aY;
e MpuOOPETEHNE OTBITA BBIABUKEHUS TUIIOTE3 /ISl OOBSICHEHHSI U3BECTHBIX (DAKTOB U IKCIIEPUMEHTATHHON TPOBEPKHU BBIIBUTAEMBIX THIIOTE3.
Hupopmayuonno-kOMMYHUKAMUBHASA OessMENbHOCMb.!
® BJIaJICHHE MOHOJIOTUYECKOM U AUANOrndeckoil peubto. CriocoOHOCTh MOHUMATh TOUKY 3pEHHS coOeceTHUKA U TPU3HABaTh MPAaBO HA MHOE MHEHHE;
® 1ICTIOJIb30BAHKE ISl PEIICHHUS TO3HABATENbHBIX U KOMMYHUKATUBHBIX 33/1a4 PAa3TUYHBIX HCTOYHUKOB HH(GOpMAITUH.
Pegnexcuenas oesmenvnocmo:
e BJIaJICHNE HaBbIKAMU KOHTPOJISI M OIICHKU CBOEH JESITENbHOCTH, YMEHUEM MPEIBUETh BO3MOXKHBIE PE3yIbTaThl CBOMX JIEHCTBUI:
e OpraHu3anus yueOHO! AesITeNbHOCTH: TIOCTAHOBKA 11eJTH, MJIaHUPOBAHUE, OTMPE/IEIEHNE ONITUMAaIbHOTO COOTHOIICHUS II€JIU M CPEJCTB.

TpeOoBaHusl K yPOBHIO MOATOTOBKH BBIIIYCKHHKOB 00pa30BaTe/IbHBIX YUPeKACHHI MOJTHOr0 0011ero o0pa3oBaHusi no pusmuke
B pezynomame uzyuenus gpusuxku Ha 6a3080m yposHe
Buinyckuux nayuumes:
-MCTI0JIb30BaTh MOHATHUSA: (PU3HUECKOe SBJIEHUE, TUIIOTE3a, 3aKOH, TEOPHUsI, BEIIECTBO, B3aUMOJICHCTBHUE, JIEKTPOMAarHUTHOE T0JIe, BOJIHA, (DOTOH, aToOM,
aTOMHOE€ $1JIp0, MOHU3UPYIOIINE U3TyUeHus, IIaHeTa, 3Be31a, CoHEeUHas CUCTeEMa, FaJIaKTHKa, Beenennas;
-IIOHUMAaTh CMBICHT (PU3UYECKUX BEIUYMH: CKOPOCTb, YCKOpPEHHE, Macca, CWia, UMIYJIbC, paboTa, MeXaHWYecKas dHEprus, BHYTPEHHSSI SHEPrus,
a0CoOIOTHAs TeMIepaTypa, CPeIHsAs KHHETHUECKasi SHEPTHsl YaCTUI] BEIIECTBA, KOJIMYECTBO TEIUIOTHI, SJIEMEHTAPHBIN ANIEKTPUUYECKHUIA 3apsij;



-[IOHAMATh CMBICT (U3UUECKUX 3aKOHOB: KJIACCHYECKOW MEXaHHWKH, BCEMUPHOTO TATOTEHUS, COXPAHEHUS SHEPrHH, MMIYJIbCAa M 3JIEKTPHYECKOTO
3apsiia, TEPMOAMHAMUKY, SIEKTPOJUHAMUKH, dJICKTPOMArHUTHOM MHAYKINH, (oTodddekTa.

Buinycknux mooicem nayuumscs:
-OIIMCHIBATh U OOBSCHATH (PU3NYECKHE SBJICHUS U CBOMCTBA TEJI: MEXaHWYECKOE JIBUKCHHUE; JIBIKCHHE HEOCCHBIX TEI U UCKYCCTBEHHBIX CITyTHHUKOB
3emii; CBOWCTBA ra3oB, JKUJIKOCTEH U TBEPIBIX TEI; JIEKTPUUYECKOTO IOJISI, MOCTOSHHOTO 3JIEKTPHYECKOTO TOKA; JIEKTPOMATHUTHYIO WHIYKIIHIO,
pacrpocTpaHeHHE IIEKTPOMArHUTHBIX BOJIH; BOJHOBBIC CBOWCTBA CBETA; M3JIyYCHUE U MOTJIOIIEHUE CBETa aTOMOM; (OTOA(DEKT;
-0TJIM4YaTh I'MIOTE3bl OT HAYYHBIX Teopnﬁ; ACJIaTb BBIBOJIbI HAa OCHOBC JKCIICPUMCHTAJIBHBIX NAHHBIX; MMPUBOAWUTL MPUMCPHI, IMOKA3BIBAIOIIUEC, YTO:
HAOJIIOICHUS M SKCIICPUMEHT SIBJISTFOTCSI OCHOBOM JIJISl BBIIBHXKCHHUS TUTIOTE3 M TCOPHIA, ITO3BOJISIOT MMPOBEPUTh HCTUHHOCTh TEOPETUYECKUX BBIBOJIOB;
q)HSquCKaSI TCOpHA 1aCT BO3BMOKHOCTD O6”I)$ICH$ITI) N3BCCTHBIC SABJICHUA IIPUPOABLI U HAYYHBIC q)aKTI)I, NpeaACKa3bIBaTh €€ HCU3BECCTHLIC SIBJICHUS ,
-IPUBOJIUTH MPUMEPHI MPAKTUYESCKOTO UCTIONB30BaHUS (PU3NUCCKUX 3HAHMIA: 3aKOHOB MEXaHHUKH, TEPMOJINHAMUKY M JICKTPOJIUHAMHUKH B SHEPIeTHKCE;,
Pa3IMYHbIX BUIOB 3JIEKTPOMArHUTHBIX U3JIyYE€HUH JUIsl Pa3BUTHUS Pavo U TEJIEKOMMYHHMKAIUMI, KBAHTOBOW (PM3MKH B CO3JaHUM SACPHON SHEPIEeTUKH,
J1a3epoB;
-BOCIIPUHUMATh W Ha OCHOBE TOJYYEHHBIX 3HAHHWHA CAMOCTOSTEIILHO OIEHWBATh MH(pOpMamwmio, coaepkamnryrocs B coobmenusx CMU, UnTeprere,
HAYYHO-TIONYJISIPHBIX CTAThSIX.
-HCIIONIb30BaTh TPUOOPETEHHBIC 3HAHWS M yYMEHHUS B TPAKTUYECKOH AEATEIbHOCTH WM TIOBCEIHEBHOW JKM3HU U obecreueHusi 0e30MacHOCTH
KHU3HEICSITSILHOCTH B TMPOIIECCE HUCIIOIB30BAHMS TPAHCIIOPTHBIX CPEICTB, OBITOBBIX 3JEKTPONPHOOPOB, CPEIACTB PAaUO0- U TEIEKOMMYHHKAIIMOHHOM
CBsA3H, OLCHKH BJIMAHHUA HA OpPraHHU3M YCJIOBCKA U APYIH€ OPraHU3MBbl 3arpsa3HCHUA Opr)Ka}omeﬁ Cp€abl, palOHAJIIBHOTO NPUPOAOIOJIB30BaAHUA U
3aIUTHI OKPYKAIOIIEH CPeIbl.

B pezynomame uzyuenus gpuzuxu Ha npo@huibHOM yposHe
Buinycknux nayuumcs:
- coOroaTh paBuiia 0€30MaCHOCTH U OXPaHbI TPy/la IPU padoTe ¢ Y4eOHBIM U JTJaOOpaTOPHBIM 000PYI0BAaHUEM;
- IOHUMATh CMBICII OCHOBHBIX (DU3MUECKUX TEPMUHOB: GUZNYECKOE TeNO, PU3NYECKOE sABIIeHUE, (Pr3ndeckas BeNUYNHA, SANHHUIIBI H3MEPEHHUS,
- PpacCiio3HaBaTb HpO6J'I€MI)I, KOTOPBIC MOKHO pPCIOWUTL IIPHU ITOMOIINH (1)I/I3I/I‘I€CKI/IX MCTOOOB; AHAJIM3UPOBATH OTACIBHBIC OJTaIllbl IMPOBCACHHA
WCCIIETIOBAaHUH U HHTEPIIPETUPOBATH PE3YNIbTaThl HAOMIOACHHI U OTBITOB;
- CTABUTH OIIBITHI 11O HUCCICAOBAHHUIO (bHSI/IquKI/IX SIBJIEHUN WA (1)I/I3I/I‘-ICCKI/IX CBOMCTB TeJl 0€3 WCIOIb30BAHUSA IpAMBIX I/I3MepeHI/II>'I; IIpu 5TOM
dbopmynupoBath TpoOiemMy/3agady y4eOHOTO SKCIEPUMEHTA; COOMpaTh YCTAHOBKY W3 TIPEIJIOKEHHOTO OOOpYAOBaHUS; IPOBOJUTH OIBIT H
(dbopMyIHUpOBaTh BHIBOJIBI.
[Ipumeuanue. [lpu mpoBeaeHHM HccieOBaHUS (U3NYECKUX SBICHUN H3MEpUTETIbHbIE NMPUOOPHI HCIOJIB3YIOTCA JIHMIIb KaK JaTYMKH H3MEPEHHUs
(bu3MYECKUX BEIWYMH. 3alHCH MOKA3aHUN TPSIMBIX U3MEPEHUH B 3TOM cllydae He TpedyeTcs.
- IOHUMATh POJIb HKCIIEPUMEHTA B IOJy4YEeHUH HAy4HON MH(OpMaIuy;



- IPOBOAMTH IpPSIMble U3MEpPEHUs (PU3NYECKUX BEIMYMH: BpEMs, pacCTOsHME, Macca Tena, o0beM, cuia, TemrepaTypa, aTMoc(epHoe AaBieHUE,
BIQKHOCTh BO3/yXa, HAINPSHKCHHE, CUJIA TOKA, PaTUuaIlMOHHBIA (OH (C MCIOIB30BAHHEM JIO3UMETpA); MPH ITOM BBIOMPATh ONTUMAIBHBIA CIOCOO
MU3MEPEHMS U UCHOJIb30BaTh MPOCTEHIINE METO/IbI OLIEHKH NOTPEIIHOCTEN U3MEPEHMUII.

[Tpumeuanue. JlroGas yaebnas mporpamMMa J0KHA 00eCIIeYrBaTh OBIAICHUE IPSIMBIMU U3MEPCHHSIME BCEX TIEPEUHCICHHBIX (PU3NUYECKUX BEITUUHH.

- MPOBOAUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C MCIOJB30BAHHUEM MPSMBIX U3MEPEHH: MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GUKCHpPOBATh PE3YNbTATHl TOMYYECHHOW 3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BUAC TaONHWIl W TpauKOB, JENaTh BBIBOJALI IO pPe3yibTaTam
HCCIIE0BAHUS;

- MPOBOJUTH KOCBEHHBbIC HM3MEpEHUs (U3UUYECKUX BEIIMYMH: TPHU BHIMOJHEHUM H3MEPEHHM COOMpaTh 3IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIys
MPEAJIOKEHHON MHCTPYKLIUH, BBIYUCIISITh 3HAUYEHUE BETMUYUHBI U aHATU3UPOBATh NOJIYYEHHbBIE PE3YJIbTAThl C YUETOM 33JaHHON TOUHOCTH U3MEPEH Uil;

- aHAIM3UPOBATh CHUTYAIllMU IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HHUX IPOSBICHHE W3YYCHHBIX (DM3MUCCKHUX SIBICHUW WIN
3aKOHOMEPHOCTEH U MPUMEHATh UMEIOILIUECS 3HAHUS TS X OOBSCHEHHUS;

- TIOHUMATh MPUHIIMIIBI IEUCTBUS MAIKMH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBUS MX O€30MaCHOTO MCIOJIb30BaHUS B TOBCEIHEBHOMN JKU3HU; -
UCIOJIb30BaTh MPHU BHINOJHEHUH Y4YEOHBIX 3a7jad HAay4YHO-TIOMYJSIPHYIO JHUTEpPaTypy O (PU3MYECKUX SIBICHUSX, CIPABOYHBIE MaTEpHUalbl, PECYPCHI
HNuTtepner.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

- OCO3HaBaTh LIEHHOCTh HAYYHBIX HCCJIEIOBaHWH, pojb (U3MKU B PACHIMPEHHUHU INPEICTaBICHUI 00 OKpYKalolleM MHUpE U €€ BKJIAJ B YJIydllIeHUe
KauyecTBa JKU3HH;

- UCMOJIb30BaTh NPHEMbI MOCTPOEHHs (PU3NYECKUX MOjEeeH, Mmoucka U (QOpMYIUPOBKU J0KA3aTENbCTB BBIIBUHYTHIX THUIOTE3 M TEOPETUUYECKHUX
BBIBOJIOB HA OCHOBE SMITMPUYECKH YCTAHOBJICHHBIX (PAKTOB;

- CPaBHUBATh TOYHOCTh U3MEPEHUS (PU3HMUECKUX BEJIWYHMH [0 BETMYUHE UX OTHOCUTENIBHOM MOTPEIHOCTH MTPU POBEIEHUH MPSIMbIX U3MEPEHUIL;

- CaMOCTOSITEJIbHO IPOBOJIUTH KOCBEHHbIE U3MEPEHMS U UCCIIEeN0BaHUs (U3MUYECKUX BEIMYMH C HUCIIOJIB30BAHUEM PA3IMYHBIX CIIOCOOOB M3MEPEHMUS
(¢u3NYeCKUX BEIMYHMH, BHIOMpATh CPEAICTBA M3MEPEHHUS C YUETOM HEOOXOIUMON TOYHOCTH M3MEpeHHUil, 000CHOBBIBaTh BHIOOp croco0a M3MEpeHus,
a/IeKBaTHOTO MTOCTABJIEHHOM 3a/1a4e, MPOBOAUTH OLIEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB;

- BOCIPMHUMATh MHPOPMALUIO (PU3NYECKOTO COAEp)KaHUS B HAYUYHO-TIOMYJISPHOW JIMUTEpaType M CPEACTBaX MacCOBOM MH(POPMALUHU, KPUTHUECKU
OLIEHMBATh MOJIYYEHHYIO HHPOPMAIUIO, AaHATTU3UPYS €€ COJepKaHue U JaHHbIe 00 UCTOYHNKE MH(POpMAIUH;

- co3JaBaTh COOCTBEHHbIE NHCHbMEHHBIE M YCTHBIE COOOLIEHUS O (DU3MYECKUX SBJICHUSX HAa OCHOBE HECKOJBKMX HCTOYHHMKOB HH(OpMaIuu,
COIIPOBO’KAAThH BHICTYIUICHHUE MPE3eHTAlMEeH, YUUThIBass 0COOCHHOCTH ayIUTOPHH CBEPCTHUKOB.

MEXAHUWYECKHUE SIBJIEHUSA

Buinycknux nayuumes:

- pacmo3HaBaTh MEXaHHUYECKUE SBJICHUS U OOBSCHATH HA OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIE CBOMCTBA WMJIM YCJIOBHUS MPOTEKAHUS ATHUX SBICHUIA:
paBHOMEpPHOE W HEPABHOMEPHOE JBH)XCHHE, PAaBHOMEPHOE W PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBWKEHHWE, OTHOCHUTEIHHOCTh MEXaHWYECKOTO



JBM)KEHUS, CBOOOJIHOE MAJCHHUE TeJl, PABHOMEPHOE JIBUKEHHME IO OKPYXHOCTH, MHEpLUs, B3aUMOJICIICTBUE TeJ, PEaKTUBHOE ABMKEHHE, Ieperada
JaBJICHHS] TBEPABIMH TEJIaMH, KUIKOCTAMHU M ra3aMH, aTMoc(hepHOe JaBjieHUE, MJIaBAaHUE TEJ, PABHOBECHE TBEP/BIX TEJ, MMEIOUINX 3aKPEIUICHH YO
OChb BpaLIEHHUs, KoJeOaTelIbHOE ABHKEHHE, PE30HAHC, BOJTHOBOE JBM)KEHUE (3BYK);

- OIUCHIBATh M3YYCHHBIC CBOWCTBA TEJl U MEXAHWYECKHE SIBIICHUS, MCIIONB3Ys (PU3NUYECKUE BEIMYMHBI: MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
nepuoJi oOpalleHus, Macca Tella, INIOTHOCTh BEIIEeCTBa, cuja (CHila TSHKECTH, CUIla YIIPYTOCTH, CUJla TPEHUs), JaBJIEHUE, UMITYJIbC Tela, KHHETH4YecKas
SHEprus, NOTEHIMATIbHAS YHEPIrHs, MEXaHuveckas padora, MmexaHuueckass MomHoctb, KII/l npu coBepuiernn paboThl C MCIOIB30BaHUEM MPOCTOTO
MEXaHU3Ma, CWia TPEHHUs, aMIUINTYJa, MEepUoJ U 4acToTa KOJIeOaHUH, JAJMHA BOJHBI U CKOPOCTh €€ PaclpOCTPAHEHMs; IPU ONUCAHUU NPABUIIBHO
TPAaKTOBaTh (PM3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYMH, UX O0O03HAUCHHS M CIMHHUIBI W3MEPEHUs, HaXOAUThb (HOPMYJbI, CBS3BIBAIOIINE TAHHYIO
(bU3NYECKyI0 BEIMUMHY C APYTMMHU BEIMYMHAMU, BBIYUCIIATh 3HaUCHUE (PU3MUECKON BEITUYHMHBI;

- aHAJIM3UPOBATH CBOMCTBA TEJl, MEXaHHMUYECKHUE SBJICHHS U TPOIIECCHI, HCIIONB3Ys (PU3MUECKUE 3aKOHBI: 3aKOH COXPAaHEHUS YHEPTUH, 3aKOH BCEMHPHOTO
TATOTEHMS, IPUHLUI CYNEPIO3ULMH CUJI (HaxoxAeHue paBHojeicTBytommen cuibl), I, I u 111 3akonsr HproTOHA, 3aKOH COXpaHEHUsT UMITYJIbCA, 3aKOH
I'yka, 3axon Ilackans, 3aKkoH ApxuMesa; Py 3TOM pa3iIndaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA M €r0 MaTEMaTHYECKOE BBIPaKEHUE,

- pa3In4yaTh OCHOBHBIC MPU3HAKHM M3YUYEHHBIX (PU3MUECKUX MOJIeNeil: MaTepranbHas TOUKa, MHepLualbHas CUCTEMa OTCUETa;

- pemarh 3a/1a4u, UCIO0JIb3Ys (PU3NUECKHUE 3aKOHBI (3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHLIUI cynieprno3unuu cui, I, I u 11
3akoHbl HpI0TOHA, 3aKOH COXpaHeHUs UMIynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u GopMyibl, CBA3bIBAIOIINE (PU3HMUECKUE BEIUYUHBI
(myTh, CKOPOCTb, YCKOpPEHHE, Macca Teja, INIOTHOCTh BELECTBA, CHJIA, JaBJICHHUE, UMITYJIbC Tejla, KUHETUYECKasl SHEPrusl, NOTEHUIMAIbHAsI SHEPIUs,
MexaHudeckas pabota, MexaHudeckas MourHocTh, KITJI npocToro Mexanusma, cuiia TpeHUS! CKOJIbXKEHUS, KOAPOHUIMEHT TPEeHUs, aMIUIUTY/1a, TIEPUOJ
1 yacToTa KosieOaHuil, 1JIMHA BOJIHBI M CKOPOCTh €€ PAaclpOCTPaHEHUsI): Ha OCHOBE aHAJIM3a YCJIOBHUS 33/1a4U 3alHUChIBaTh KPAaTKOE YCIOBUE, BBIACIATh
¢u3nyeckre BeIMUMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JUI €€ PEeIIeHuUs, IPOBOJIUTh PACUEThl U OLIEHUBATh PEATBbHOCTh MOJYUYE€HHOI'O 3HAYEHUS
(hU3UYECKON BEITMYUHBI.

Buinyckuux nonyuum 603M0ACHOCHb HAYYUMBCAL:

- UCHOJb30BaTh 3HAHMUSI O MEXAHWYECKUX SIBJICHHUSIX B IMOBCEJAHEBHOM JKM3HU JJs oOecreyeHHs 0e30MacHOCTH MpH oOpallleHuH ¢ NMpudopamu U
TEXHUYECKMMHU YCTPOMCTBAMM, U COXPAHEHHUsS 3/I0pOBbSI M COOJIIOJICHHS HOPM SKOJOTMYECKOrO MOBEAEHUS B OKPYXKAWOLIEH cpezae; MPUBOIUTH
MpUMEPHl MPAKTUYECKOTO HMCIOJb30BaHUS (PU3MUECKUX 3HAHUM O MEXaHMUYECKHUX SIBICHUSX M (PU3NYECKUX 3aKOHAX; MPUMEPHI HCIOJb30BaHUS
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTUH; IKOJIOIMYECKHUX TOCIEACTBUN HCCIeI0BaHUs KOCMUYECKOTO IPOCTPAHCTB;

- pa3nuyaTh TPaHULBl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOMIMM XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHS
MEXaHUYECKON 3HEpPIuu, 3aKOH COXPAaHEHHUS UMIYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHHUS) U OIPaHUYEHHOCTh MCIIOJIb30BAHMS YACTHBIX 3aKOHOB (3aKOH
I'yka, Apxumena u ap.);

- HaXOJUTh aJ€KBATHYIO MPEMJIOKEHHOH 3amaye (pU3NUecKyro MoJenb, pa3pemarsh npoliaeMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHUN MO MEXaHUKE C
HCIIOJIb30BAaHUEM MATEMATUYECKOI0 armnapara, Tak v Py IOMOILIY METOA0B OLIEHKH.

TEIIJIOBBIE SABJIEHUSA
Buinycknux nayuumes:



- pacro3HaBaTh TEIUIOBBIC SABJICHMS U OOBACHATh Ha 0a3e MMEIOIMXCS 3HAHWM OCHOBHBIE CBOICTBAa WJIM YCJIOBUS NPOTEKAHUS STUX SBJICHUU:
muddy3us, n3MeHeHHe 00beMa Tell IPH HarpeBaHuM (OXJIAXKIEHUH), OOJbIIasi COKUMAEMOCTh T'a30B, Mayasi CKUMAEMOCTh JKUAKOCTEH U TBEP/BIX TEI;
TEIUIOBOE paBHOBECHE, UCIIAPEHHE, KOHJCHCAIM, TUIABICHNE, KPUCTAIUIN3AlUs, KUIIEHHE, BIQXKHOCTh BO3/1yXa, pa3jInyHbIe CIIOCOOB! TEIIoNnepeaadn
(TenIonpoBOIHOCTb, KOHBEKIIMSI, U3JIyUEHUE), arperaTHbIE COCTOSIHUS BEIIECTBA, MOTJIOLIEHUE SHEPTUU NIPU UCIIAPEHUU JKUJKOCTH U BBIICICHUE €€
IIPU KOHJIEHCALIMY 11apa, 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JAaBJICHHUS;

- ONHKCHIBATh HM3yYCHHBIC CBOWCTBA TEJN W TEIUIOBBIC SBJICHUS, UCHOJb3yd (PU3WYECKHE BEIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS YHEPTUS,
TeMIlepaTypa, yAeiabHas TeIJIOEMKOCTh BEIECTBA, yJelbHas TEIUIOTa IUIABJIECHUS, yelbHas TeIUloTa NapooOpa3oBaHus, yAedbHas TEII0Ta CrOPaHUs
TOIUTNBA, KOI()(UIIMEHT IMOJIE3HOTO JCHCTBHS TEIJIOBOTO ABHTATENs; NMPHU ONMHCAHWU MPABUIBHO TPAKTOBATh (PM3UYECKUN CMBICI HCIIOJIB3YeMbIX
BEJIMYMH, UX 0003HAUEHUs U €AMHUIBI U3MEPEHUS, HaXOJUTh (OPMYJIbI, CBSI3bIBAIOLINE AAHHYIO (U3NYECKYIO BEIMYUHY C JPYTMMHU BEIMYMHAMH,
BBIUUCIIATH 3HaUCHUE (PU3MUECKOI BEIINYMHBL;

- aHAJIM3MPOBATh CBOMCTBA TeEJI, TEMJIOBbIE SBJICHMS U IPOLECCHI, MCIOJIb3Ys] OCHOBHBIE MOJOXKEHHMSI aTOMHO-MOJIEKYJIIPHOTO YYEHUS O CTPOCHHUHU
BELIECTBA U 3aKOH COXPAHEHUS SHEPTUU;

- pa3In4yaTh OCHOBHBIC MPU3HAKH U3YUYEHHBIX (PU3MUECKUX MOJENe CTPOSHHsI ra30B, KUIKOCTEH U TBEPbIX TEI;

- IPUBOAMTH MPUMEPHI MTPAKTUYECKOTO UCTIOIB30BaHMS (PU3MUECKUX 3HAHUHA O TEIUIOBBIX SBIICHHSIX;

- pelaTh 3a7a4yM, UCHOJb3Yys 3aKOH COXPAHEHUS HEPIrUU B TEIUIOBBIX Ipolieccax U (popMylibl, CBsA3bIBaIOIINE (PU3NYECKUE BETMUYUHBI (KOJIMYECTBO
TEIUIOTHI, TEMIIEPATypa, yJeJIbHas TEIIOEMKOCTh BEILECTBA, YJEIbHAs TEIUIOTA ILIABJICHUS, yleJbHas TEIIoTa Napoo0pa3oBaHus, yAeabHas TEIUIOTa
CrOpaHusl TOIUIMBA, KO3 (UIIMEHT MOJIE3HOro JCHCTBUS TEMJIOBOTO JIBUTATeNs): HA OCHOBE aHAlM3a yCJOBHUS 3aJjaud 3alHChIBaTh KPAaTKOE YCIOBHE,
BBIIETIATH (PU3UUECKHUE BEIMUNHBI, 3aKOHBI U (hOPMYJIbI, HEOOXOJUMBIE JUUIsl €€ PEIIeHHUs, IPOBOJUThH pacueThl U OLIEHUBATh PEaIbHOCTh MOJIYYEHHOTO
3Ha4YeHUs1 PU3NYECKOM BETMUMHBI.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

- HUCHOJb30BAaTh 3HAHMA O TEIUIOBBIX SBJICHUSAX B TOBCEJAHEBHOW KM3HM A obOecrieueHUs: O€30MacHOCTH MpH oOpalleHuu ¢ npubopamu U
TEXHUYECKUMH YCTPOMCTBAMH, JJII COXPAaHEHUs 370pPOBbsi U COOJIOJEHHS HOPM SKOJIOTMYECKOIO IMOBEJCHHS B OKpYXKarollel cpeie; NPpUBOIUTH
IIPUMEPBI SKOJIOTUYECKHX MOCIIEACTBUN pabOTHI ABUraTese BHYyTPEHHEr 0 CrOPaHMsl, TETJIOBBIX U THIPOIIEKTPOCTAHIINH;

- pa3nuyaTh TPaHUIBl NMPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, MOHMMAaTh BCEOOHIMM XapakTep (yHIaMEHTAJIbHBIX (U3NYECKHUX 3aKOHOB (3aKOH
COXpPaHEHMs SHEPTUU B TEIUIOBBIX MPOLIECCAX) U OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

- HaXOJUTh aJ€KBATHYIO MPEIJIOKEHHOHN 3amade (PU3MUECKyl0 MOJelb, pa3pemarh MpolieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUH O TEIJIOBBIX
SIBJIGHUSIX C UCIIOJIb30BAHUEM MaTeMaTUYECKOT0 amnmnapara, Tak U IpH MOMOIIY METOO0B OL[CHKHU.

IJIEKTPUUECKUE U MATHUTHBLIE SIBJIEHUSA

Buinycknux nayuumes:

- pacmo3HaBaTh JJIEKTPOMArHUTHBIC SIBIICHUS W OOBSICHATH Ha OCHOBE HMMEIONIMXCS 3HAHWH OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS ITHUX
SIBIIGHUI: DIIEKTPU3allMs Tell, B3aMMOICHCTBUE 3aps/IOB, NIEKTPUUECKHI TOK M €ro ACHCTBUS (TEIIOBOE, XMMHUECKOE, MAarHUTHOE), B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMArHUTHAs WHYKIWS, TEHCTBUE MAarHUTHOTO IOJIS HAa TIPOBOJHUK C TOKOM M Ha JIBIDKYIIYIOCS 3apsDKEHHYIO YacTHILy, IEUCTBUE



NEKTPUYECKOTO MOJIS Ha 3apsDKEHHYI0 4AaCTHIY, 2JEKTPOMArHUTHBIE BOJIHBI, MIPSMOJMHENHOE PAaCIPOCTPAHEHUE CBETA, OTPAXKCHUE U NPEIOMIICHHE
CBeTa, JUCIIEPCHUs CBETA;

- COCTaBJIATh CXEMbI 3JIEKTPUYECKUX LiENeil ¢ MocienoBaTelbHbIM U MapayIeIbHbIM COEJUHEHHUEM 3JIEMEHTOB, pa3iinyas yCIOBHblE 0003HAUYEHUS
3JIEMEHTOB 3JIEKTPUUECKUX LENeN (MCTOYHUK TOKa, KJII0U, pE3UCTOP, PEOCTAT, JTAMIIOYKA, AMIIEPMETP, BOJIBTMETD);

- HCIOJIb30BATh ONTUYECKUE CXEMBI JIJIs IOCTPOEHUS U300paXkeHUH B IIJIOCKOM 3€pKajie U coOMparolel JIMH3e;

- ONHCHIBATh W3YYEHHBIC CBOMCTBA TEJ M 3JCKTPOMATHUTHBIC SBICHHS, UCIONB3Yys (U3NUYECKUE BEIWYHMHBI: SJCKTPUUECKUN 3apsl, CUila TOKa,
JIEKTPUUYECKOE HaNpsKEHUE, IEKTPUUECKOE CONPOTUBIICHUE, YIEIbHOE CONPOTUBICHUE BEIIECTBA, padoTa 3JIEKTPUUYECKOI0 MOJIs, MOIIHOCTh TOKA,
(OKyCHOE pacCTOSHHE M ONTHYECKasl CHJIa JIMH3bI, CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJMHA BOJHBI M YacTOTa CBETA; NMPH OMNHCAHUH BEPHO
TPAKTOBaTh (PU3MUECKUI CMBICT MCIOJB3YEMbIX BEIWYMH, UX 0003HAUEHMsI U €AMHUIBI U3MEPEHUs; HaXOAUThb (POPMYJbI, CBS3BIBAIOLINE JaHHYIO
(U3NIECKYIO BETUYMHY C IPYTHMHU BEIIMYHHAMU;

- aHaJIM3MPOBAThb CBOICTBA TeJ, IEKTPOMArHUTHBIC SABJICHUS U IPOLECCHI, UCHOJb3Ys (PU3NUYECKHUE 3aKOHBIL: 3aKOH COXPAaHEHHs 3JIEKTPUYECKOIo
3apsga, 3akoH Oma Juisl ydacTka uenu, 3akoH JDxoyns-JIeHna, 3aKOH MPsIMOJMHEHHOrO paclpoCTpaHEHHs! CBETA, 3aKOH OTPaKEHUsS! CBETA, 3aKOH
IIPEJIOMIICHUS CBETA; IIPU 3TOM pa3inyaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U €r0 MaTEMaTHUYECKOE BhIPAXKECHUE;

- IPUBOAMTH PUMEPHI MTPAKTHUYECKOTO MCIIOIBb30BaHMS (PU3HMUECKUX 3HAHUH O AJIEKTPOMArHUTHBIX SBJICHUSAX;

- pewmath 3aJa4M, UCMOIb3ys (u3nueckue 3akoHbl (3akoH OMa Juid ydacTka 1eny, 3akoH J[xoynsa-JleHna, 3akoH NpSIMOJIMHEHHOTO paclpoCTpaHeHUs
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEJIOMJICHHS CBETa) M (OPMYJbI, CBS3bIBAIOIIME (U3UYECKHE BEIHMYMHBI (CHJIA TOKA, SJEKTPUUYECKOE
HanpsDKeHHE, 3JIEKTPUYECKOe CONPOTUBIICHUE, YIEIbHOE CONpPOTHBIEHHE BELIECTBA, padoTa 3JIEKTPUYECKOrO MOJIs, MOIIHOCTh TOKa, (POKYCHOE
paccTosiHue M ONTUYECKas CHJa JIMH3bI, CKOPOCTh JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, (OPMYJIbl pacuera 3JIEKTPUYECKOTO
COIIPOTHBIIEHUS TIPU IOCIENOBATENBHOM U NApajUIEIbHOM COECIMHEHUH MPOBOJHUKOB): HA OCHOBE aHAIM3a YCIOBUS 3aJaud 3allMChIBaTh KPAaTKOE
YCIIOBUE, BBIACNIATH (PU3MUECKHUE BEIMUYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PELIeHUs, POBOJUTh PacdyeThl U OLICHUBATh PEaIbHOCTb
MOJTyYEHHOT'0 3HaYeHUs (PU3NUECKOI BETUUNHBI.

Buinycknux nonyuum 603MOoHCHOCMb HAYYUMBCA:

- UCMOJIb30BATh 3HAHUSA 00 IJEKTPOMArHUTHBIX SBJICHUAX B MOBCEAHEBHOM KM3HU AJIs oOecreueHus: 0€30MacHOCTH MpHU O0pallleHnu ¢ IpubopaMu u
TEXHUYECKUMH YCTPOMCTBAaMHU, Uil COXPAaHEHUs 370pPOBbsl U COOJIOJEHHS HOPM SKOJOTHYECKOIrO IMOBEICHHUS B OKpY)Kalolled cpene; MPUBOAUTH
IIPUMEPHI BIUSHUS MIEKTPOMATHUTHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBI;

- pa3nuyaTh TPaHULBl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOMIMM XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHHS
AIEKTPUYECKOTO 3apsA/ia) U OTPaHMYEHHOCTDb UCIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMma 1S yyacTka 1enu, 3akoH Jxoyns-Jlenua u np.);

- UCMOJIb30BaTh NMPHEMbI MOCTPOCHHs (PU3NYECKUX MOJENel, Moucka U (POPMYTUPOBKU JIOKA3aTEIbCTB BBIIBUHYTHIX THUIOTE3 M TEOPETHUYECKUX
BBIBOJIOB HA OCHOBE SMIIUPUYECKH YCTAaHOBJICHHBIX (DAKTOB;

- HaxXOJWTh aJCKBAaTHYIO NPEIJIOKEHHON 3anaue (U3NYECKYyl0 MOJENb, pa3pelars MpolieMy Kak Ha OCHOBE HMEIOIUXCA 3HaHWHA 00
AJIEKTPOMArHUTHBIX SIBJICHUSIX C HCIOIb30BAaHHMEM MaTEMaTHUECKOI0 anmnapara, Tak 1 Ipu MOMOIIM METOJI0B OLIEHKH.

KBAHTOBBIE ABJIEHUS



Buinyckuux nayuumes:

- pacro3HaBaTh KBAaHTOBbIC SIBJICHUS M OOBSCHITH HA OCHOBE MMEIOIIMXCS 3HAHWN OCHOBHBIE CBOWMCTBA WJIM YCJIOBHUS NMPOTEKAHUS 3TUX SBICHUI:
€CTECTBEHHAsl U MCKYCCTBEHHAs paJiMOaKTUBHOCTb, O-, - ¥ Y-U3J1y4€HUs, BOSHUKHOBEHHE JIMHEHUATOr0 CIIEKTpa U3Jy4eHUs aTOMa,

- ONUCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHUS, UCTIONB3Ys (PU3MUYECKHE BETUUYMHBL: MAaCCOBOE YMCIIO, 3apsAI0BOE YUCIIO, IEPHOJ MOJIypacIaga, SHEPTHs
(OTOHOB; IIPU ONMMCAHUM MPABUIBLHO TPAKTOBATh (PU3MUYECKHM CMBICT MCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAYEHUs U €IUHUIIBI U3MEPEHUs; HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMH BETUYNHAMHE, BEIYUCIIATH 3HAUCHHE (PU3NYECKON BETMUHHBL,

- aHAJIM3UPOBATh KBAHTOBBIE SBJICHMSI, UCIONb3Ys (PU3NYECKHE 3aKOHBI U MIOCTYJIAThI: 3aKOH COXPAaHEHUs YHEPIUHU, 3aKOH COXPAHEHUS 3JIEKTPUY ECKOr0
3apsA/a, 3aKOH COXPAHEHHMS MacCOBOIO YHCIA, 3aKOHOMEPHOCTH M3JIYy4YEHHUs W IIOTJIOIICHHs CBETa aTOMOM, IPH 3TOM pa3jiMy¥aTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA U €r0 MaTEMATUUYECKOE BBIPAKCHUE;

- pa3yinyaTh OCHOBHBIE IIPU3HAKYU IUIAHETAPHON MOJIENI aTOMa, HYKJIOHHOM MOJIEIIM aTOMHOTO s1/1pa;

- TIPUBOIUTH IPHUMEPHI IPOSIBICHHUS B IHPUPOAE M INPAKTHUYECKOTO HCIOJIb30BAaHUSA PAAMOAKTUBHOCTH, SACPHBIX WU TEPMOSIEPHBIX PEaKLHM,
CIICKTPAJIBLHOTO aHAIU3A.

Buinycknux nomyuum 603MOINCHOCb HAYYUMBCA:

- HCIIOJIb30BaTh IIOJIYYEHHbIE 3HAHUS B IIOBCEJHEBHOM JKM3HM IpU OOpalleHUM C NpUOOpaMHU W TEXHUYECKUMHU YCTpOMCTBaMH (CUETUHK
MOHU3UPYIOLIMX YACTHIL, T03UMETP), A1l COXPAHEHUs 370POBbs U COOIIOAEHUS HOPM HKOJIOTHUECKOTO MTOBEJICHHSI B OKPY’KaloLIel cpene;

- COOTHOCHUTb SHEPTHIO CBS3H aTOMHBIX JIEP C 1e(PEKTOM MacChI;

- IPUBOJUTH IIPUMEPHI BIUAHUS PAJUOAKTUBHBIX U3JIyYCHUI HA KUBbIC OPIaHU3MBI; [IOHUMATh IIPUHLUII JEUCTBUSA NO3UMETPA U pa3iinyaTh YCIOBUSA
€ro UCIIOJIb30BaHNUs;

- TIOHUMAaTh HKOJIOTHYECKHE IPOOJIeMbl, BO3HUKAIOLIME NPU MCIOJb30BAHUM AaTOMHBIX OSJIEKTPOCTAHIMM, M MHYTH peleHHs 3THX MpodiieMm,
MIEPCIEKTUBBI HCIIOIb30BAHUS YIIPABIAEMOTO TEPMOSIAEPHOIO CHUHTE3A.

9JEMEHTBI ACTPOHOMUU

Buinycknux nayuumcs:

- y1(a3BIBaTB Ha3BaHUS IIJIAHET COHHC‘IHOﬁ CHUCTEMBI, pa3J'II/I‘-IaTI) OCHOBHBEIC HpI/IBHaKI/I CYTO‘IHOFO BpaHIeHI/Iﬂ 3BC3HOTO He6a, JOIBUXXCHUA HYHI)I,
CoJHIIA ¥ IJIaHET OTHOCUTENBLHO 3BE3I;

- IIOHUMATb pastqI/m Me>1<}1y FeHHOHeHTqueCKOfI 158 FeOHeHTqueCKOﬁ CUCTEMaMH MI/Ipa.

Buinycknux nonyuum 603mMoiCHOCMb HAYYUMBCSL:

- yKa3pIBaTh OOIIME CBONCTBAa M OTIWYHS IUIAHET 3€MHOW TPYIIbI U TUIAHET-TUTAHTOB; MalbiX Tesll CONHEYHOW CUCTeMBbl M OOJNBIINX IUIAHET;
MOJTH30BaThCS KapTOW 3BE3/THOTO HeOa MpH HAOIIOICHUSX 3BE3/THOTO HEeOa;

- pa3nu4aTh OCHOBHBIE XapaKTEPUCTHKU 3Be3]1 (pa3Mep, IBET, TEMIIEPAaTypa) COOTHOCUTH IIBET 3BE3/IbI C €€ TeMIIePaTypoi;

- paszanL THUIIOTE3EI O HpOI/ICXO)K}IeHI/II/I COHHG‘-IHOﬁ CUCTCMBI.



Conep:xxanue ydye0OHoro npeamera «®@u3uka»
10 kaacc (0a30BbIii ypOBeHbD)
Du3nKa 1 MeTOAbl HAYYHOI'0 IO3HAHUS
®dusuka — QyHIaMEHTaIbHAS HayKa O Mpupoje. MeToabl HAyYHOTO MCCIIeNOBaHUS (U3MUYECKUX SBJICHUNA. MoaenupoBaHue PU3NYCCKUX SIBICHUN U
npoueccoB. U3NUECKUl 3aKOH — IPaHULIBI TPUMEHUMOCTH. DU3NYecKre TEOPUH U MPUHIIUI COOTBETCTBUS. Posib 1 MecTo Qu3uku B hopMupoBaHUH
COBPEMEHHOM HAYYHOU KapTHHBI MUPA, B IPAKTUYECKOM ACATEIBHOCTH JroAei. PU3KMKa U KyIbTypa.
Kunemaruka

['paHuubl TPUMEHMMOCTH KJIACCUYECKOM MEXaHUKW. BaxHedlume KUHEMaTHYEeCKHE XapaKTEPUCTUKU — MEPEMENIEHHUE, CKOPOCTb, YCKOpPEHHE.
OCHOBHBIE MOJIENH TEJ U JBUKECHUM.
Jlabopamopnvie padomul
Jlaboparopnas padota Nel «3ydeHue qBUKEHUS TeJa IO OKPY>KHOCTH

JAunamuka
B3aunmopeiictBue Ten. 3akonsl BecemupHoro Tsarorenus, I'yka, cyxoro Tpenus. MlHepunanbHas cucrema oTcyera. 3akOHbl MexaHuku HbroToHa.
Jlabopamopuvie padomul
Jlaboparopnas pabota Ne2 «/3mepenue KECTKOCTU MPYKUHBI»
Jlaboparopras padota Ne3 «3mepenne kodhpHUIMEeHTa TPEHUS CKOIBKESHUS
Jlaboparopnas padota Ned «/3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHOY

3aKoHbI COXpaHeHHUs] B MeXaHHUKe
Nmnynbc MaTepuanbHOM TOYKK U CUCTEMBI. I3MeHeHHe U coXpaHEHHe MMITylbca. Vcmoap30BaHuE 3aKOHOB MEXAHHUKH JJIsi OOBSICHEHUS TBUKCHHUS
HEOECHBIX TEN W JJIS Pa3BUTUS KOCMHUYECKHX HCCIeoBaHUN. MexaHWdecKas SHEpPrusi CUCTEMbI Tell. 3aKOH COXpPaHEHUS MEXaHHYEeCKOW SHEPruH.
PaGora cusbl.
Jlabopamopnsie padomui
Jlaboparopnas pabota Ne5 «3ydeHune 3akoHa COXpaHEHUS MEXaHUUECKOM SHEPTUM»

CraTuka
PaBHOBecue MaTepHanbHON TOUKHU M TBEPAOIO Teda. Y CI0BUS paBHOBECUSA. MOMEHT CHUIIBIL.
Jlabopamopnsle padomui
Jlabopartopnast pabota Ne6 «M3yueHne paBHOBECHsI TeJa MO IEHCTBHEM HECKOIBKUX CHID)

OCHOBBI rHIPOMEXaHUKH
PaBHOBecHe KUAKOCTH U Ta3a. JIBIKEHUE )KUIKOCTEH U Ta30B.

MoJiekyJasIpHO-KMHETHYeCKAs Teopust
MonekynspHo-kuHetnueckas treopus (MKT) crpoenus BemiectBa U ee dKCIepUMEHTANIbHbBIE J0Ka3aTelbCcTBA. AOCOIIOTHAS TeMIepaTrypa Kak mepa
CpelHe KMHETHMYECKOM HSHEpruu TEIUIOBOr0 ABMKEHHUS YacTUIl BemecTBa. Mojenb uaeanbHoro rasza. JlaBneHue rasza. YpaBHEHHUE COCTOSIHHS
uJieabHOTrO Ta3a. YpaBHeHue MenaeneeBa—Knanelpona. M3onpouecchl. ArperaTHble COCTOSTHHS BELIECTBA.




Jlabopamopnwvie padomoi
Jlaboparopuas padota Ne7. «OnbiTHas moBepka 3akona I eii-Jlroccakay»
OCHOBBI TEPMOAMHAMMKH

Buytpennss sueprus. Pabora u Teruionepenadya Kak crocoObl M3MEHEHUs1 BHyTpeHHeN sHeprud. [lepBolil 3akoH TepmoanHamuku. HeobpatumocTtsb
TEIIOBBIX ITporeccoB. [IpuHINIBI AEHCTBUS TEMIOBBIX MAIIMH.

DJIeKTPOCTATUKA
Onektpuueckoe nojue. 3akoH Kynona. HanpspkeHHOCTh M MOTEHIMAN AJIEKTPOCTaTUYECKOro noiisd. [I[poBOAHMKH, MOTYNIPOBOAHUKNA U AUDJICKTPUKH.
Konpaencarop.

3aKOHBI OCTOSTHHOT'O JJIEKTPHUYECKOTr0 TOKA
ITocTOsHHBIN IEKTPUYECKUI TOK. DIEKTPOABIKYIIas cuiia. 3akoH Oma Jisl TOJTHOM LeNH.
Jlabopamopnwvie padomoi
Jlaboparopras padota Ne§. «/3ydeHne mocae10BaTeIbHOTO U MApaICIbHOTO COSTUHEHUS TIPOBOTHUKOB
Jlaboparopnas padota Ne9. «M3mepenne D/]C 1 BHyTpEHHETO COMPOTUBICHUS HCTOYHHUKA TOKa»

DJIeKTPUYeCKHii TOK B Pa3JIMYHBIX Cpeaax
DNEeKTPUYECKUM TOK B MPOBOJAHUKAX, JIEKTPOJIUTAX, OJYIPOBOAHUKAX, Ta3aX U BaKyyMe.

10 knacc (yriry01eHHbIH YPOBEHb)

Benenue. ®U3UKa M €CTECTBEHHO-HAYYHbIN MeTO/ MO3HAHUSA MPUPOALI.

®dusnka — QyHIaMeHTallbHas Hayka o mpupoze. Hayunwiii meton mo3HaHus Mupa. B3auMocBsi3b MeXay (U3UKONH M IPYTMMU €CTECTBEHHBIMU
HaykamM#. MeTo/Ibl Hay4HOTO UCClieZIoBaHus (pu3ndeckux siBneHui. MoaenupoBanue GU3NYECKUX SIBICHUHN U MPOIIECCOB MPUPOIbL. 3aKOHOMEPHOCTH U
ciy4yaitHocTh. Hayunble ¢akThl U runote3bl. Ou3nueckne 3aKOHbI U TPAHUIIBI UX NMPUMEHUMOCTU. Du3nyeckue TEOpUU M MPUHITUAIT COOTBETCTBHUSL.
Owuznyeckue BenuuuHbl. [lorpemnoctu n3Mepennii puznyeckux BeanduH. Poiab u MecTo U3k B GOPMUPOBAHUU COBPEMEHHON HAay4YHOU KapTHUHBI
MHpPA, B IPAKTHYECKOHN AEATEIbHOCTH JIIoAeh. PU3nKa U KyJIbTypa.

Mexanuka.

[IpenMer W 3amauM KJIACCMYECKOW MEXaHWKH. KUHEMaTHdeckhe XapaKTepUCTUKM MEXAaHUYECKOro IBMKEHUsS. Mojenu Ten W JIBUKEHUU.
[IpoctpanctBOo u BpeMs. OTHOCHUTEIHHOCTh MEXaHHYECKOTO NBIKEHHS. Cuctembl orcuera. CKalsApHbIE W BEKTOPHBIE (DU3UYECKHE BEITHMYHUHBI.
Tpaekropus. [1yts. [lepememienne. CkopocTb. Y ckopenue. PaBHOMEpHOE U paBHOYCKOPEHHOE MPsIMOTIMHEHOe ABMxkeHne. CBOOOIHOE MaIeHUe Tena.
PaBHOMEpHOE nBH>KEHUE TOYKH MO OKpY)HOCTHU. [locTynarenbHoe 1 BpamaTeabHOE JBHKEHUE TBEPIOTO TeIa.

B3aumopeiictBue ten. SBnenue mnepuuu. Cuna. Macca. MHepuuanbHble cucTeMbl oTcueTa. 3akoHbl AuHaMuku HprotoHa. Cuna TsbKecTH U Bec.
HeBecomocts. Cuitbl ympyroctd, CHiIbl TPEHHUsA. 3aKOHBI: BCEMUPHOTO TATOTEHWs, ['yka, cyxoro TpeHus. Vcmonp3oBaHue 3aKOHOB MEXaHWKU IS
OO0BSICHEHUS IBIKEHUSI HEOECHBIX Tell U ISl Pa3BUTHS KOCMUUYECKUX MCCIeI0OBaHUM. SIBIeH s, Ha0lt01aeMble B HEMHEPIIHAIBHBIX CUCTEMaX OTCUETA.



Hmnynbe MatepuanbHOW TOYKH M cucTeMbl. MIMIynbCc cuiibl. 3aKOH M3MEHEHUS M COXpaHEHMs uMIynbca. MexaHumdeckas padora. MOLIHOCTb.
MexaHnuecKasi SHEprsi MaTepHaIbHONW TOUYKH U CUCTEMbI. 3aKOH M3MEHEHHS U COXPAHEHUSI MEXaHWYEeCKON sHepruu. PaboTa CUJIBI TSXKECTU M CHIIBI
YIPYTOCTH.

JunaMuka BpamaTesbHOrO JBMXKEHHSI aOCOJIOTHO TBEpAOro Tena. PaBHOBecue MarepuaibHOM TOYKH M TBEpAOro Tejia. MOMEHT Cuibl. Y CIOBUS
paBHOBECHSI TBEPAOIO TENIA B NHEPLIMAIBHOM CHUCTEME OTCYETA.

PaBHoBecue xukocT u rasa. Jlapnenue. [IBuxeHne UAKOCTEN U ra30B. 3aKOH COXPAHEHMsI SHEPTUU B IUHAMUKE KUJKOCTH.

MouJiekyasipHasi pU3NKa ¥ TEPMOJUHAMUKA.

OcHoBbl MoniekynsipHO-kuHeTHueckoi reopun (MKT) u TepmoauHamMuKu.

OkcnepuMeHTanbHble Joka3arenbcTBa MKT. AGcomntoTHas TeMiepaTypa Kak Mepa cpelHeil KHHETHUeCKOM SHEPruM TEIJI0BOr0 JABM)KEHUS YaCTHUI]
BeulecTBa. Mojenb uaeanpHoro rasa. Jlasienue raza. CBs3b MeXAy JaBICHUEM U CpPEIHENW KUHETHMUECKON SHEpruei MocTynaTesIbHOTO TEIIOBOro
IBYKCHMSI MOJIEKYJ MA€adbHOro rasza. Mojenb HMIeaJbHOTO Tra3a B TepMOJIMHAMUKe: ypaBHeHHe MenneneeBa — KiamelipoHa, BbIpaKeHHE UL
BHYTpeHHel 3Hepruu. 3akoH JlanbToHa. ['a30BbIe 3aKOHBI.

ArperatHble cocTossHUs BenlecTBa. da3oBbie nepexoipl. [IpeobpazoBanue sHepruu B (pa3oBbIx nepexoaax. HacellieHHbIE 1 HEHACHIIIEHHBIE MAPBbI.
Bnaxunocts Bo3ayxa. Monens ctpoenust kuakocted. [loBepxHocTtHoe HatspkeHue. CmadynBaHue W HecmaunBaHue. Kanwusipel. Monens cTpoeHus
TBEpJBIX Teld. MexaHnueckue cBoiicTBa TBep/bIX Tel. Kpucrananueckue u amopQHble Tena.

Buyrpennss sHeprus. Pabora u tensonepenaya Kak crocoObl M3MEHEHUs BHYTPEHHEN 3Hepruu. YpaBHEHUE TerioBoro OanaHca. [lepBblil 3akoH
TepMOAMHAMUKH. AnumabaTHbI mporecc. HeoOpaTMMOCTh TemIoBBIX mporeccoB. BTopoil 3akoH TepmomuHamuku. IIpeoOpa3oBanue sHepruu B
tertoBbix MamuHax. [{ukn Kapuo. [Tpunnunst aevictBus n KI1J[ TernmoBeix MammH. OKOJOTUYECKUE TPOOIEMBI TEIII0IHEPTETHKH.

OCHOBBI 2/1eKTPOAUHAMHUKH.

[IpenmMer u 3amaun 3JIEKTPOJMHAMUKU. OJEKTPUUYECKOE B3aWMOJAEHWCTBHE. 3aKOH COXpAHEHHsS »JJeKTpuyeckoro 3apsaa. 3akoH Kyona.
HanpspkeHHOCTh M MOTEHIMaNl 3JIEKTpUYecKoro mnois. [IpmHuun cymnepnosunuu 3JeKTpUUYecKHuX mojeil. PasHocte morenumanos. IIpoBogHuku B
ANEKTPOCTATUYECKOM T0JI€. JIMAIEKTPUKH B DJIEKTPUUECKOM T0Je. DlIeKTpoeMKocTh. KoHaeHcaTtop. DHeprus 31eKTpU4eCcKOro moJis.

[TocTosiHHBIN 3nekTpudyeckuil Tok. Cuia Toka. Dnextpoasrmxymas cuia (31C). 3akon Oma i yyactka nenu. ConpoTuBieHue. DIIEKTpUUYECKHe
uenu. [locnenoBarenbHoe U MapajijielIbHOE COEIMHEHUS MPOBOJIHUKOB. PaboTa M MOIIHOCTh TOKA. DNEKTPOABIKYILAs cuiia. 3akoH Oma AJis IOJTHON
LIETIH.

DNEeKTpUUECKU TOK B METaJUIax, B )KUIKOCTSIX, ra3ax u Bakyyme. [lnazma. Dnexrponus. [lomynpoBoaHukoBbie mpudbopsl. CBEpXIPOBOIUMOCTb.

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

OCHOBBI IEKTPOAMHAMMKH (IMPOI0JIKEHHUE).
MarnuTHoeE 1oJie.



B3aumoneiictBue TokoB. MarnutHoe mnoje Toka. MarnutHas uHaykuus. Cuna Ammnepa. Cuna JlopeHna. SIBieHue 3l1€KTPOMAarHUTHOM WHIYKIIHUH.
MaruuTHbI TOTOK. 3aKOH 3JieKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenma. Camounaykuusi. MHIYKTUBHOCTb. B3aMMOCBS3b 3JEKTPUYECKOTO U
MarHUTHOTO TOJIeH. DIIEKTPOMArHUTHOE T0JI€.
Jlaboparopuas pabota: M3yueHnue 31eKTpOMarHUTHON MHAYKLIUH.
JIeKTPOMATrHUTHBbIE KOJIEOAHUS U BOJIHBI.
CBobOonnbpie KoyebaHusi B KojeOaTeabHOM KoHType. Ilepmon cBOOOTHBIX 3yEeKTpHUeCKUX Koyiebanuil. I[lepeMeHHBIN 3IEKTPUYECKU TOK.
I'enepupoBanue diekTpuueckoil dHepruu. Tpanchopmarop. Ilepemaua d>IeKTpUYECKOW DSHEPTUU. OJEKTPOMArHUTHBICE BOJHBL (CBOKCTBa
AJIEKTPOMArHUTHBIX BOJIH. [IpuHIIMTIBI pagunocssizu. TeaeBuaecHue.
Jlaboparopnas padota «3MepeHne YCKOPEeHUs CBOOOTHOTO TAICHHS
OnTuka
CkopocThb cBeTa M METObI €€ U3MepeHus. 3aKOHBI OTPAKEHHsI U IIPEeTIOMIIeHHUsI cBeTa. BOTHOBEBIE CBOICTBa cBeTa: AucCIepcusi, HTepdepeHIHs CBeTa,
mudpakius ceera. Korepentaocts. [lonepednocTs cBeToBbIX BonH. [lonmspusanus cera.
Jlaboparopnas pabota: M3amepeHue nokasaress MpeIoMICHHS CTEKIa.
Jlaboparopuas padota: OnpeaeneHue ONTHISCKONW CHITBI M (POKYCHOTO PaCCTOSIHUS cobuparomieit JIMH3bI.
Jlaboparopnas pabota: M3amepeHue AIMHbI CBETOBOU BOJHBI.
Nzmyuenus v criekTpel: Pa3imuyHbie BUIBI 3JIEKTPOMArHUTHBIX H3IYICHUN U UX TIPAKTHYECKOE IPUMEHEHHUE: CBOMCTBA M IPUMEHEHUE HHPPAKPACHBIX,
yIbTPaPHUOIETOBBIX U PEHTIeHOBCKUX M3myueHuil. [lIkana sneKTpoMarHuTHRIX U3TyYSHHA.
DJIeMeHThI TEOPUHM OTHOCUTEJIHHOCTH.
[TocTynatel Teopun OTHOCUTENbHOCTU. IIpuHIMN OTHOcUTEnbHOCTH OitHmITENHA. [locTOsTHCTBO CcKOpocTH cBeta. IIpocTpancTBO M Bpems B
CHeIMaIbHON TEOPUU OTHOCUTEIHLHOCTH. PensiTuBrcTCKas nuHamuka. CBsi3b MacChl ¢ YHEPTUCH.
KBanToBasi u aToMHas pusnka.
®oroadpdext. YpaBHenue OiHmTeiiHa 11 poTodddexkta. Portonsl. Crtpoenue aroma. OnwiTel Pesepdopna. Ksantoswsie mnoctynatel bopa.
Hcnyckanue u nornouieHue cBera atomoM. Jlazepsi.
Anepusie cuibl. JJedekT Macchl U SHEPTHUS CBSI3M HYKJIOHOB B sizipe. fepHasi sHepreTuka. BiusHre HOHU3UPYIONIEeH paualiiy Ha )KUBbIE OPTraHU3MBI.
3HaueHue GU3MKH sl OOBSICHEHUS MUPA U Pa3BUTHS MPOU3BOAUTEIBHBIX cull oOmiecTBa. Eqnnas gusudeckas kapTuHa MUpa.
JlabopartopHnast pabota M3ydenne TpekoB 3apsHKCHHBIX YaCTHII.
Ctpoenue BcesieHHOM.
Crtpoenue comnevnoi cucteMbl. Cuctema «3emis — Jlynay. Obmue cBenenus o ConHile (B B TEIECKOI, BpAIllEHHE, pa3Mephl, Macca, CBETUMOCT,
TeMIIepaTypa COJHIAa U COCTOSHHE BEIECTBA B HEM, XMMHUYECKUU cocTaB). McTouHuku sHeprum u BHyTpeHHee crpoeHue Coinnua. dusmueckas
npupoja 3Be3q. Hamra ["amaktuka (coctaB, cTpoeHue, ABMKEHUE 3Be3] B ['anakTuke ee BpamieHue). [[poucxoxaeHue u 3BOTIONHS TATAKTHK U 3BE3].
IloBTOpEHME.

11 kaace (yriy0JieHHbIN YPOBEHb)
OCHOBBI 3J1eKTPOANHAMMKH (MPOI0JIKEHHE).



MarauTtHoe none. Bekrop MHAyKIMKM MarHUTHOro nojis. [IpyuHumn cynepno3uuuy MarHUTHBIX MOJ€d. MarHuTHOEe moje MPOBOAHUKA C TOKOM.
JlelficTBME MarHUTHOTO MOJISl HA IMPOBOAHMK C TOKOM M JABIDKYILYIOCS 3apsbkeHHYro dactuny. Cuna Amnepa, cuia JlopeHna. MarHuTHbele CBOMCTBa
BEILIECTBA.

[ToTok BekTOpa MarHUTHOW MHAYKLUMHU. SIBJIEHUE 3JEKTPOMArHUTHOM MHAYKUMU. MarHuTHbli noToK. [IpaBuino JleHuna. 3akoH 31eKTpOMarHUTHOM
uHaykiuu. OJC MHAYKUMM B JABWXKYIIMXCS MPOBOJHUKAX. SBIEHHME CaMOMHIAYKIMU. WMHIYKTUBHOCTh. DJEKTPOMAarHUTHOE TI0JIE. DHEpPrus
AJIEKTPOMAarHuTHOTO TOJIA.

KoJsie0anus u BOJIHBI.

Mexannueckne KojeOaHus. AMIUTMTYna, Tepuoi, dactora, (asa konebanuii. ['apmonmueckue konebanus. CBOOOAHBIC, 3aTyXarollue,
BBIHYX/ICHHbIE Konebanus. [IpeBpaienus snepruu mnpu konedanusx. Pezonanc.

OnekTpoMarHuTHeIe KoseOanus. CBOOOIHBIE W BBIHY)KICHHBIC JJIEKTpOMarHuTHele KojeOanus. KoneOartenmpHblit KOHTYp. IlepemeHHBIH
anekTpuyeckuit Tok. KoHaeHcatop u KaTylika B LIETIM MEPEeMEHHOIo TOKa. DieMeHTapHas Teopus TpaHcdopmartopa. [IpousBoncTBo, mepemaya u
noTpeOIeHne SJIEKTPUIECKON SHEPTHH.

Mexannueckue BOJHBL. [IpogonpHbie M momepeyHble BOJHBL. CKOpOCTh M AnuHA BOJHBL. MHTepdepenuuss u audpakuus. DHEprus BOJHBI.
3BYKOBBIEC BOJIHBI.

DJIeKTpOMarHuTHoe Imosie. BuxpeBoe snekrpuyeckoe moJie. DJIEKTPOMArHUTHbIE BOJHBL. (CBOWCTBA 3JEKTPOMArHUTHBIX BOJH. Jlnama3oHsl
AJIEKTPOMAarHUTHBIX U3IYyYEHUH U UX MPaKTU4YeCcKoe NpUMeHeHue. [IpuHiuuns! pagnocBs3u u TeneBuieHus. Pa3BuTue cpeacTs CBs3U.

Onruka.

I'eomerpuueckas ontuka. [IpsmonuneliHoe pacpocTpaHeHHEe cBeTa B OJHOPOAHOM cpene. CKOpPOCTh cBeTa. 3aKOHBI OTPAXEHUS U MPETOMIICHHUS
cBeta. [lomHoe oTpaxenue ceta. Dopmyna ToHKON JuH3BL OnTudeckue MpuOOpsl. BoiaHOBBIE CBOMCTBAa cBeTa: AMCIEpCHs, HHTEPHEpEeHIIUs,
nudpakus, noisipuzanus. KorepeHTHOCTh BOJIH.

Buasl nznydennii. CnekTpbl U CIEKTpaIbHbINA aHaIu3. [IpakTuueckoe MpuMeHEeHNe AIeKTPOMArHUTHBIX U3TyYEHU M.

OcHOBBI cHIENMAJIBHOI TEOPUHM OTHOCUTEILHOCTH.

[TocTynaTel Te€OpUH OTHOCHTEIBHOCTH M CJIEACTBUS M3 HUX. MIHBapMaHTHOCTH MOJYJsl CKOPOCTH CBETa B BakyyMme. [IpHMHIIMI OTHOCHTEIBHOCTH
OiiamreliHa. [IpocTpaHCTBO M BpeMsi B CHEIMATIBLHON TEOPUU OTHOCUTEIBHOCTU. DHEPTUs U UMITYJIbC CBOOOJHOW YacTUIIBI. DHEprus mokos. Ces3b
Macchl U SHEPTUU CBOOOJHOM YaCTHIIBI.

KBanroBas ¢puszuka. Pu3nka aroMa M1 aTOMHOI0 s/Apa.

[Ipeamer u 3aga4n KBAHTOBOM (DU3HKH.

TennoBoe u3nyuenue. PacnpeneneHue sHepruu B crekTpe abcomoTHO yepHoro tena. I'mmoreza M. Ilnanka o kBaHTax. DOTONEKTPUUYECKUIA
s dext. OnbrTel CtoneToBa. 3akoHbl poTodrddekra. YpaBHeHue DifHITeHA 11 hoTodhdekTa.

®oron. ['mmoreza ne bpoins o BONHOBBIX cBoiicTBax dacTull. KopnyckynaspHO-BOJIHOBOM Jyanu3M. COOTHOIIEHHE HEOIPEIEICHHOCTEN
I'eiizendepra. Jlasnenue csera. OnwiTel I1. H. Jle6enesa u C. 1. BaBunosa. J{udpakuus 31eKTpOHOB.

Mopenu crpoenust aroma. OnbiTel Pezepdopna. [Inanerapuas moaensb crpoeHus atoma. OObsCHEHHE JIMHEHYATOro CIeKTpa BOJ0PO/ia Ha OCHOBE
KBaHTOBBIX NocTys1aToB bopa. CrioHTaHHOE U BBIHYKIEHHOE U3yYeHHE CBETA.



CocraB u cTpoeHue aToMHbIX sifep. M3otomnsl. SAnepusie cuibl. Jle@ekT Macchl. DHEPrus CBS3U aTOMHBIX sJIEP.
PanunoaktuBHOCTH. BUJIBI paluOAaKTUBHOTO M3JIyYeHHS. 3aKOH PaJIMOAKTUBHOTO pacnaja. SaepHble peakiuu, peakuuu aejaeHus u cuntes3a. Llennas
peakuus neneHus saep. SnepHas sHepretuka. TepmosiaepHblid cunrtes. [IpuMenenue snepHoit sHepruu. buonornueckoe aeiicTBUe pagroaKTHUBHBIX

W3JTyYEHHM.

DOnemeHTapHbIe YacTUllbl. DyH/1aMEHTaIbHBIE B3aUMOJICUCTBUSA. Y CKOPUTENIN AIEMEHTAPHBIX YaCTHII.
Crpoenue Beenennoil.
[TpuMeHUMOCTh 3aKOHOB (U3UKHM AJisi OOBSACHEHUS IPUPOJIBI KOCMHYECKHUX O0BeKTOB. CoJIHEUHas cHUCTeMa: IUIAHEThl M Mallble Tejla, CUCTeMa
3emusi-JIyna. Crpoenue u aBomonus ConHna w 3Be3n. Kmaccudukarnus 3BE31. 3Be3bl M UCTOYHWKU UX dHepruu. ['amaktuka. CoBpeMEHHbBIE
MIPEJICTaBJICHUS O CTPOCHHUHU U 3BOJIOLMU BeeneHHo.
lanakTtuka. pyrue ragaktuxu. [IpocTpancTBeHHO-BpeMeHHbIE MaciTadbl HaOmonaemoi Beenennoii. [lpeacraBienne 06 sBomonn BeeneHHOM.
Temnast MaTepust U TEMHasi DHEPTUSL.

TemaTnueckoe niannpoBanue s 10 kaacca (0a30Bbli YPOBEHb)

IInanupyeMble pe3ybTaThl KM
Tema/uacsl Conep:xanue K9C JInyHOCTHBIE Metanpeamernbie (YY/ u IIpenmeTrHble (1eiicTBUA C N\e)
METANOHITHS) Y4eOHbIM MAaTepPHAIOM)
1. Beenenue. 1.1. MeToap! HayYHOTO HCCIEIOBAHNS - (hopMHpOBaHUE TMYHOCTHOM I1: O6yuaromuiicsi CMOXeT: - [IpuBoaUT IpUMEPHI
®uznka n ¢usnuecknx sBineHnid. Habmonenne n 3HAYUMOCTH (PU3NIECKOTO yCTaHaBJIMBAaTh aHAJIOTHUH, (u3HYECKOTO TeNna, IBJICHMS,
€CTEeCTBEHHOHA | 3KCIepHMEHT B (hu3nke. CocoObl H3MEpeHHs 3HAHMS, HAYYHBIX 3HAHUH U CaMOCTOSATENLHO BEIOMPATh pa3ynyaeT BEemecTBO U TEIO.
YUHBIH METOA ¢dusnyecknx BeJMUnH. M3MepuTenbHble TPHOOPHI | METO/IOB MO3HAHMS, TBOPUECKOMH OCHOBAHHS M KPUTEPHUH JIIIS Omnpenensier eHy JeNeHus
TIO3HAHUSA (anasoroBsle U IM(PPOBHIE), KOMITBIOTEPHBIE CO3UAATENHHON AEATEIHHOCTH, KJaccudukanmy, 1 TIOTPEIIHOCTb.
npupossl (1 9) | 1aTYMKOBBIE CHCTEMBI. Tporecca naaoruieckoro, yCTaHaBJINBAaTh Omnpenensier 06beM

1.2. MonemupoBanue (GU3NIECKUX SBICHUHN H
IIpOIecCOB (MaTepHaIbHAas TOUKA, AOCOIIOTHO
TBEPIOE TEJO, UACANBHAS KUIKOCTh, TOUCUHBIN
HUCTOYHUK). ['umoTe3a. @u3nyeckuii 3aKoH,
TpaHHIBI €r0 IpUMEHUMOCTH. Pu3ndeckas
TEeopus

TOJIEPAHTHOTO OOIICHUSI,
CMBICJIOBOTO UTCHHS;

- bopmupoBaHue yOSIKICHHOCTH
B BO3MOXXHOCTH ITO3HAHUA
MIPUPOBI

- opMupoBaHUE CO3HATEITHHOTO
CaMOOTIPE ICIICHISI YUCHIKA
OTHOCHTEIILHO TIPOQIIISA
JATBHEUIIIET0 00YUCHUSI HITH
poeCCHOHATBHOM
NeSITeIbHOCTH;

- (hopMupoOBaHHE MOTHUBAIIHH
00pa3oBaTeNbHOM IEATENBHOCTH
yJarmuxcsa Kak OCHOBBI

MIPUYHMHHOCIICICTBCHHEIC
CBSI3H, CTPOUTH JIOTUYECKOE
paccyxaeHue,
YMO3aKJIFOUeHHe
(MHIYKTUBHOE, e TYKTUBHOE
U TI0 aHAJIOTHH) U IeTaTh
BBIBO/JIBI;

- Kiaccu(UIpPOBaTh
MPEAJIOKEHHYIO 3a7a4y

P: - nenenonaranue kax
IMOCTAaHOBKA y4eOHOM 3a7a9u
Ha OCHOBE COOTHECEHHUS TOTO,
YTO YK€ U3BECTHO M YCBOCHO
YYaIUMHUCS, ¥ TOTO, YTO eIIe

JKAJIKOCTH € MTOMOILBIO
MEH3YpKH.




CaMOpa3BUTUA U
COBCPUICHCTBOBAHUSA JIMIHOCTH

HEU3BECTHO;
- YMEHUE OIICHUBATh
MPABUIBHOCTD BBIIOTHEHUS
yaebHoi1 3a1aum,
COOCTBEHHBIE BO3MO>KHOCTH
eé pemenus; K:
OOyJarommiicsi CMOXET: -
OTCTauBasi CBOIO TOUKY
3peHUS], IPUBOAUTD
apryMEHTBI, IIOATBEPKAAsT UX
(baxramu;

- yMeHue paboTaTh
WHIUWBUAYAJIBHO U B TPYIIIIC:
HAXOIUTh 00IIIee peIICHUE Ha
OCHOBE COTJIACOBAHMUS
MO3ULUHA

2. MexaHuka
(2749)

Kunemarnka

2.1.1. MexaHn4eckoe JBUKECHUE.
OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHKEHHUS.
Cucrema orcuéra. TpaekTopust

2.1.2. TlepemernieHne, CKOPOCTh (MTHOBEHHAS
CKOPOCTb) M YCKOPEHUE MaTepHaIbHON TOUKH, UX
MIPOEKITNH Ha OCH CUCTEMBI KOOPAMHAT.
CroxeHne epeMeleHnil 1 CIoKeHHe CKOpoCTei
2.1.3. PaBHOMEpPHOE ¥ PAaBHOYCKOPEHHOE
MIPSIMOJINHEHHOE JBIDKEHHUE. 3aBUCUMOCTb
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH
MaTepHalIbHOI TOYKH OT BpeMeHH. [ paduku 3Tux
3aBUCHUMOCTEM

2.1.4. CrobomHOe mazeHue. Y CKoOpeHne
cBOOOHOTO TazieHus. J|BrmkeHue Tena,
OpOIIEHHOTO IO/ YIJIOM K TOPH30HTY.
3aBHCHMOCTH KOOPJMHAT, CKOPOCTH M YCKOPEHHUS
MaTepHaIbHON TOYKH OT BpeMeHH. I pauku 3TIx
3aBUCUMOCTEN

2.1.5. KpuBonuneiiHoe asuxenne. J[BrkeHne
MaTepHaJbHOM TOUKH 10 OKPYKHOCTH. YTJIOBas U
TuHeHHas ckopocTh. Ilepuon n gacToTa.
LlenTpocTpeMuTenbHoe yCKOpEHHE

2.1.6. Texnuueckue yctpoiictsa. Ciugomerp,

- (hopMupoOBaHHE TUIHOCTHOM
3HAYIMOCTH (PUIUIECKOTO
3HaHWs, HAyYHBIX 3HAHUHA U
METOJIOB TIO3HAHUS, TBOPUYECKOH
CO3HIATEIHHOM eI TeTFHOCTH,
npolecca TMajJoruieckoro,
TOJIEPAHTHOTO OOIICHHUS,
CMBICJIOBOTO YTCHHS,;

- hopmMupoBaHue
M03HABATEIILHBIX HHTEPECOB,
HUHTEJUICKTYabHBIX H TBOPUECKUX
CIIOCOOHOCTEN;

- pa3BUTHE UHTEIUICKTYAIBHBIX H
TBOPYECKHX CITOCOOHOCTEH Ha
OCHOBE OIIBITa CAMOCTOSTEIILHOTO
MpUOOPETEHNUS HOBBIX 3HAHUH,
aHaJu3a U OLIEHKH HOBOU
nHpOPMAaNNH;

- popmupoBaHue yOSKIEHHOCTH
B BO3MOKHOCTH ITO3HAHUS
MIPUPOIBL;

- opMupoBaHUE CO3HATETHHOTO
CaMOOTIPEICIICHISI YICHIKA
OTHOCHTEIILHO IPOQIIIS

[1: OOygaromuiicss CMOXET:
[TpoexTnpoBath 1 MPOBOIUTH
HaOTIONCHUS TPUPOIHBIX
SIBJICHUH C MCTIOJIb30BAHUEM
HEOOXOIUMBIX
U3MEPUTENILHBIX IIPHOOPOB.
P: O6yuaromuiicss CMOXKeT:
BblnBUraTh Bepcuu pemeHus
mpo0OJIeMbl, 0CO3HABATh
KOHEYHBII pe3ynbTar,
BBIOMPATH U3 MPEI0KEHHBIX
CPE/ICTB U CAMOCTOSTEIIEHO
HCKaTh CPEJCTBA JIOCTIKEHNUS
LeITH.

K: O0yuaroniuiicst CMOXeET:
NIPU3HaBaTh OMKOO0YHOCTH
CBOET0 MHEHUS (€CJIM OHO
TaKOBO) M KOPPEKTHPOBATh
ero.

Pacnoznaer nousarus:

* MaTepHaJibHasl TOUYKA,
OTHOCHUTEJILHOCTD
MEXaHUYECKOI 0 ABMXKEHUS,
MyThb, IEPEMEILEHUE,
MT'HOBEHHAsl CKOPOCTb,
YCKOpEHUE, MEPUO/I, 4aCTOTa
MEPUOANYECKOTO JIBIKEHUS;
*» Macca, cuia (cuna
TSOKECTH, CUJIa TPEHHUS, CUIIA
yIPYyrocTH), BEC,
HEBECOMOCTb, UMITYJIbC,
HMHEepLHAJIbHAs CUCTEMA
orcyera, paboTa CHIIHI,
MOTEeHLUAJIbHAs U
KUHETHYECKasi YHEPTHsl.
Hcnonws3oBats:

* 3aK0HbI HprOTOHA,
MIPUHIIAIT OTHOCUTEILHOCTH
Tanunest, 3ak0H BCEMUPHOTO
TATOTEHUs, 3aK0H ['yKa,
3aBUCUMOCTH CHIIbI TPEHHS
CKOJIB)KEHUS OT CHIIBI
JIABJICHMs], 3aKOH




JBIDKEHHE CHAapAI0B, LICMTHBIC U PEMEHHbBIE
nepegaun

2.1.7. Ilpaktndeckue paboThl. M3mepenue
MTHOBEHHOH ckopocTu. M3yueHune
PaBHOYCKOPEHHOT'O HPSMOINHEWHOTO JBIKCHUS
6e3 Ha4aIbHOI CKOPOCTH

JAunnamuka

2.2.1. Tlepssrit 3axoH Herotona. lHEeprmaibpHEIE
cucremsl orcuéra (MCO). [Ipuanmn
otHocutenbHOoCcTH ["anunes. HennepnuanbHele
CHUCTEMBI 0TCU€ETa (OMpeeIeHUe, TPUMEPHI)
2.2.2. Macca tena. Cuna. ITpuniun
CYTIEPIO3UIINH CHII

2.2.3. Bropoii 3akoH HproToHa aiist
marepuanbHoi Touku B UCO. TpeTuii 3aKkoH
HrroTona 11 MaTepuaabHBIX TOUEK

2.2.4. 3axoH BceMHUpHOro TsaroreHus. Cumna
TsokecTH. [lepBas kocMudeckast CkopocTb. Bec
Tena. Bec Tena, ABMXKyIIETOCS C yCKOPEHNEM
otHOocuTensHo UCO

2.2.5. Cuna ynpyroctu. 3akoH ['yka

2.2.6. Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIBXKECHHUS M CHJIa TPEHHS ITOKOS.
Koaddunuent tpenus. Cuia CONPOTUBICHUS
IIPY ABIDKCHHUH Tejla B KUIKOCTH WM Taze

2.2.7. IloctymarensHOe U BpallaTeIbHOE
JBIDKEHHE a0COJFOTHO TBEPJIOTO Tena

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

2.2.9. Texunueckue ycrpoicTsa. [logmunuuky,
JBIDKEHHE NCKYCCTBEHHBIX CITyTHHKOB

2.2.10. Ilpaktuyueckue padoTel. M3ydeHue
JBIDKEHHSI OpycKa 10 HaKJIOHHOH IJIOCKOCTH IO
JeficTBHEM HECKOJMbKUX CHII. VccaemoBanue
3aBHCHUMOCTH CHJIBI YIPYTOCTH OT JieopMannuu
JUTS TIPY>KUHBI ¥ PE3HHOBOTO 00pasma.
HccnenoBanue yciaoBuil paBHOBECHUs TBEPIOTO
TeNna, UIMEIOLIEro 0Ch BPALCHUs

3aKOoHBI COXpAHEHHUS] B MEXaHUKE

JajbHEHIero 00y4eH s Uiu
poheCCHOHATBHOM
JIeATENbHOCTH;

- (hopMupoBaHEE MOTHUBAIIHH
00pa3oBaTeIbHOMN AeATENEHOCTH
yYanmuxcsi Kak OCHOBBI
CaMOpa3BUTHSA U
COBEPILICHCTBOBAHUS JINIHOCTH

COXpaHEeHMs UMITYJNbCa,
3aKOH COXPaHEHUs U
MpeBpalleHNs YHEPTUU.
OObsicHseT:

* IBMXXECHUE UCKYCCTBECHHBIX
CITyTHHKOB IO/ ACHCTBHUEM
CHJIBI TSDKECTH, PEAaKTHBHOE
JBUKEHHE, YCTPOUCTBO
paketsl, KIIJ] mamuH u
MEXaHU3MOB.

H3mepser u BeIYUCIAET
(bu3HYeCKUEe BEIIUYHMHBI:

* BpeMsl, pPacCTOsSHUE,
CKOPOCTh, YCKOPEHHUE,;

* Maccy, CHIIy, )KECTKOCTb,
KO3 PUIHIEHT TPEHUS,
AMOYJbC, paboTy,
MoIHOCTh, KIT/]
MEXaHHU3MOB.

UYuraer u crpout rpaduku:
* BBIPAXKAIOIIHE
3aBHCHUMOCTh
KHHEMAaTU4YEeCKHUX BEJTMYNH
OT BpEeMeHH, IIpu
PaBHOMEPHOM U
PaBHOYCKOPEHHOM
JBIDKCHUSX;

* BBIpaKarollye
3aBUCHMOCTH CHIJIBI
YIPYTOCTH OT Ae(hOpMaIHH.
Pewaer npocreiinive
3aJaun:

* Ha OMpeeNIeHHe CKOPOCTH,
YCKOpPEHHSs, TyTH U
nepeMeneHus Ipu
PaBHOYCKOPEHHOM
JBIDKEHUH, CKOPOCTH H
YCKOpPEHHMS TIPH ABHKEHUH
Tela Mo OKPYKHOCTH C
MIOCTOSIHHOM M0 MOJTYJIO




2.3.1. Immynsc MaTepHaIbHON TOUKH, CHCTEMBI
MaTepUalbHBIX ToueK. VIMIyIbC CHIIBI U
HU3MEHEHHE UMITyJIbCca Tena

2.3.2. 3akoH coxpanenus mmiryisca B CO.
PeakTnBHOE nBHXKEHHE

2.3.3. Pabora cuisl. ['papmaeckoe
MIPEACTABICHUE PAOOTHI CHIIBI

2.3.4. MOLIHOCTb CHIIBI

2.3.5. Kuneruueckas 3Heprus MaTepuaaibHOU
Touku. TeopeMa 0 KUHETUYECKOM dHEPruu
2.3.6. IlotennmansHas sHeprud. IloTeHnnansHas
SHEPrHs yrnpyro AeOpMHUPOBAHHOMN MPYKUHBEI.
[TorennuanbpHas YHEPTUSA Teda B OTHOPOIHOM
IPaBUTALIMOHHOM TOJIE

2.3.7. CBs3p paboTHI HEe TOTCHIMATIBHBIX CHII C
N3MEHEHHEM MEXaHHIECKOH SHEPTHU CHCTEMBI
TeJl. 3aKOH COXpaHEHHUs MEXaHNIECKON SHEPTUH B
HCo

2.3.8. Yopyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9. TexHnyeckue ycTpoucTBa. JIpmxeHue
paker, BOIOMET, KONEP, IPYKUHHBIA IIMCTOJIET
2.3.10. [IpakTuyeckue paboTsl. Vizmepenne
HMIIyJbca Tejla, OPOIIEHHOTO TOPH30HTAIIBHO.
M3mepeHne KUHETUYECKON 3HEPTUHU Tea 10
TOPMO3HOMY IIyTH

CKOPOCTBIO;
* Ha OTpeJieNIeHUE Macchl,
CHIIBI, UIMITYJIbCA, PAOOTHI,
MOIIHOCTH, S3Hepruu, KIIJ.
N3obpakaeT Ha gepTexe
TIPH PEUICHAH 3a/1a4:

* HAIIPaBJICHUS BEKTOPOB
CKOpPOCTH, YCKOPCHHUS;

* HATIPABJICHUS BEKTOPOB
CHWJIBI, UMITYJIbCA TEJA .
OreHMBACT U aHATU3UPYET
uHpopmanuio:

* o Temam «KruHemaTuka» u
«JluHamuka»
COZIEPKAIITYIOCS B
coobmenuax CMU,
WuTepHeTe, HAYYHO -
TIOTYJIIPHBIX CTATHSIX.

3.
MouaekyasipHa
s puzuka n
TepPMOTUHAMH
ka (17 v)

OcHoBbl MKT

3.1.1. OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KHHETHYECKON Teopruu. BpoyHOBCKOE IBIKEHUE.
HOuddysus. Xapakrep IBIKECHUS H
B3aMMOJICHCTBHS YaCTHII BEIIECTBA

3.1.2. Mojaenu cTpoeHHs ra3oB, )KUJIKOCTEHN U
TBEPIBIX TeJT U OOBSICHEHHE CBOWCTB BEIIECTBA HA
OCHOBE 3THUX MOJEIICH

3.1.3. Macca mosekyr. KoauuecTBo BemecTra.
ITocTosiHHAast ABOTAApPO

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

3.1.5. Mogenb naeansHoro raza. OCHOBHOE
YpaBHCHHE MOJICKYIIIPHO-KHHETHIECKON TEOPUH
UeaJbHOTO ra3a

- (hopMupOBaHKE JIUIHOCTHOM
3HAaYMMOCTH (PU3UIECKOTO
3HaHUS, HAYYHBIX 3HAHUHA U
METOJIOB TIO3HAHUS, TBOPUYECKOI
CO3HIATEIHHOH eI TeTFHOCTH,
Ipolecca AUanorn4eckoro,
TOJIEPAHTHOTO OOIIEHUS,
CMBICIIOBOTO YTEHHS;

- (hopmupoBanme
MTO3HABATEBHBIX HHTEPECOB,
MHTEJJICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

- Pa3BUTHE UHTEIUIEKTYAIbHBIX U
TBOPYECKHX CIIOCOOHOCTEH Ha
OCHOBE OIIBITAa CAMOCTOSITEILHOIO

I[1: O6yuaromuiicss CMOXKeT:
[peacraBnsate HHGOPMALIUIO
B BHJIE KOHCIICKTOB, Ta0IuII,
cXeM, rpauKoB.

P: O0y4atomumiicss CMOXKeET:
BriBurats Bepcun pemeHus
po0IIeMbl, 0CO3HABATD
KOHEYHbIN pe3yJIbTar,
BBIOMPATH U3 MPEITI0KEHHBIX
CPEICTB ¥ CAMOCTOSATEIBHO
HCKaTh CPEJCTBA JOCTIDKEHHS
LEIH.

K: Obyqatommiicss CMOXeT:
B3MUISTHYTh Ha CUTYaIHIO C
HMHOW NO3UIUH U

Pacnosnaer nousarus:

* TEIUIOBOE JIBUKECHUE
YaCTHI]; MACCHI U pa3MephI
MOJIEKYIT; HICalIbHBIN Ta3;
HM30TEPMHUYCCKHUH,
H30XOPHBIN, N300apHbIA 1
asmabaTHBIN MTPOIIECCHI;
OpOYHOBCKOE JIBIKEHHUE;
TeMIieparypa (Mepa cpemHei
KMHETUYECKOW SHEPTUU
MOJICKYJ); HACBIIIIEHHBIE U
HEHACBIIICHHBIC MTapHI;
BIA)KHOCTH BO3/TyXa;
AQHU30TPOIHH
MOHOKPHCTAJLIOB,




3.1.6. AGcomoTHas TeMIeparypa Kak Mepa
CpeaHeH KHHETHUECKOI YHEPTUH TEIIOBOTO
JIBIDKCHUSI YacTHUI] ra3a

3.1.7. T'a30oBbIe 3aKk0HEI. Y paBHeHHNE Kiamnelipona
— MenpeneeBa. 3akoH JanpToHa

3.1.8. U3zompormeccrsl B HaeaabHOM rase C
ITOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: H30TepMa,
n3oxopa, nzobapa. I'paduueckoe nmpencrapieHmne
H30TIPOIIECCOB

3.1.9. Texuuueckue ycTpoiictBa. Tepmomerp,
6apomeTp

3.1.10. IIpakTueckue padboTsl. M3mepenue
Macchl BO3/lyXa B KIIACCHOH KOMHATe.
HccnenoBanue 3aBUCMMOCTH JABJICHUS OT
00BEMa BO3AyXa IIPH MOCTOSTHHOM TeMIepaType
WA 3aBUCUMOCTH JaBIICHUS BO3yXa OT
TeMIepaTyphl P MMOCTOSTHHOM 00BEME
OCHOBBI TEPMOJIMHAMUKHU

3.2.1. TepmoarHaMu4ecKasi CUCTEMA.
BHyTpeHHsI SHEPTUS TEPMOAMHAMUYCCKOM
CHCTEMBI U CIIOCOOBI €€ U3MEHEHUS

3.2.2. Konn4ecTBO TETUIOTH U padoTa.
BHyTpeHHsIs1 9HEprUst OTHOATOMHOTO H/ICAILHOTO
rasa

3.2.3. Bugsl Teronepeaadn: TEIIONPOBOIHOCTE,
KOHBEKIIYSL, u3ilydyeHue. TennoéMKocTs Tena.

VY nenpHas TEIIOEMKOCTH BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPH TEILIONIepeade

3.2.4. IlepBbli 3aKOH TEPMOIUHAMUKHU.
[IpuMeHeHHe TIepBOrO 3aKOHA TEPMOTUHAMUKH K
nzonporueccam. [lonsTre 06 annabaTHOM
nporecce. Pacuér paGoThl raza ¢ moMomipio pV -
JAarpaMm

3.2.5. TeroBble MammHbL. [IpUHIMIBI 1eHCTBUS
TEIUIOBBIX MamyH. [Ipeobpa3oBanHus SHEPTUH B
TeroBbix MamuHax. KIIJ[ TernnoBoit MamivHebL.
uxn Kapnuo u ero KIIJ]

3.2.6. Bropoii 3aK0H TepMOJAUHAMUKH.
HeobpaTtuMocTs nporeccoB B pUpoJIe.
TenmoBele qBUTaTENN. DKOJIOTHICCKHE

MIPUOOpETEHNs HOBBIX 3HAHHH,
aHaM3a M OLEHKH HOBOU
nHdopmauny;

- (hopMupoBaHHe yOSKICHHOCTH
B BO3MO>KHOCTH HO3HAHHS
TPUPOABL;

- (POpMHpPOBaHKE CO3HATENHEHOTO
CaMOOIIpeIeNICHHs YICHHKA
OTHOCHUTEIILHO PO
JanpHeHero ooyueHus Win
poeCCHOHATBHOM
JIeATEeNIbHOCTH;

- (hopMupoOBaHKE MOTHBAIIMU
00pa3oBaTEeIbHOMN MEATCIBHOCTH
yYanmxcsi Kak OCHOBEI
CaMOpa3BUTHSA U
COBEPILICHCTBOBAHUS JINYHOCTH

JIOTOBAPUBATHCS C JIFOABMU
UHBIX TTO3UIHN.

KpHCTaIIMYECKUE U
amop(HbIe Tena; ynpyrue u
IUIacTHYECKHE 1eopMaliny;
* BHYTPEHHsIA DHEPT U,
pabota B TepMOAMHAMUKE,
KOJIMYECTBO TEIUIOTHI,
yZeIbHas TEIMI0EMKOCTh
HEOOpaTUMOCTh TEIUIOBBIX
MIPOLECCOB, TEIIIOBHIE
JIBUTATEIH.

Hcnone3yer:

* OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO -
KHHETUYECKOW TeOpuH,
ypaBHeHHE MeHpeneeBa -
Knaneiipona, cBsi3p Mexny
napaMeTpaMH COCTOSIHUS
rasa B H30IpOLECCaX;

* 3aKOHBI TEPMOJUHAMUKH,
KIIJI TennoBeIX ABUTATEICH.
IIpumeHseT Ha IpaKTUKE:!

* HCIIOJIb30BaHUE
KPHCTANJIOB U IPYTUX
MaTepHajIOB B TEXHHKE;

* TEIUIOBBIX JBUTaTeNeH Ha
TPaHCHOPTE, B SHEPTEeTUKE
CEJIbCKOM XO3SHCTBE;
METO/bI TPOUIIAKTHKA U
OOpBOBI C 3arpsi3HCHUEM
OKpY’KaloIlel cpebl;
OIpEIENIEHUE BIAXKHOCTU
BO3/yXa IPH ITOMOIITH
TICUXPOMETpA.

Pemaer 3agaun:

* Ha pacyeT KOJIM4YecTBa
BELIECTBA, MOJIIPHOU
MAacchl, ¢ UCTIOIF30BaHUEM
OCHOBHOT'O YPaBHEHUs
MOJIEKYJISIPHO -
KHHETHYECKOH TeopHuu




poO0JIEMBI TETIOIHEPTETUKU

3.2.7. Texuuueckue ycTpoicTBa. J[BUrareisb
BHYTPEHHET'0 CrOpaHus, ObITOBON XOJIOMWIBHUK,
KOHIMLIMOHEP

3.2.8. [Ipaktnueckue paboTHl. M3mMepenne
YAEJIBbHOH TEMI0EMKOCTH

ArperarTHbie COCTOSIHUA BewecTBa. ®a3oBble
nepexo/bl

3.3.1. [TapooOpazoBaHre 1 KOHICHCAIIHS.
Hcnapenue u kunenue. Y aenpbHas TEIOTa
mapoo0pa3zoBaHus. 3aBUCUMOCTb TEMIIEPATyPHI
KUTICHUS OT JaBJICHUS

3.3.2. BnaxxHocTh Bo3yxa. HacelmeHHbIH map
3.3.3. Teépmoe Teno. Kpucraminyeckue u
amop(HbIe Tea. AHU30TPONHS CBOHCTB
kpuctamuios. JKunkue kpuctamisl. CoBpeMeHHbIE
MaTepHalbl

3.3.4. IlnaBpneHue U KpucTaauzauus. Y IeiabHast
TEIUIOTA TUIABJICHUS

3.3.5. YpaBHeHHe TeIIoBOTO OaaHca

3.3.6. Texunueckue ycTpoicTBa. ' urpoMeTpsr u
MICUXPOMETPHI, KAIOPUMETP, TEXHOJIOTHH
MIOJTy9ICHUSI COBPEMEHHBIX MaTepHAJIOB, B TOM
YrcJie HAHOMAaTePHaloB, 1 HAHOTEXHOJIOTHH
3.3.7. IIpaxktuueckue paboTsl. M3mMepenue
yIIeNbHOM TEeTUIOTHI IUIaBJIeHUs JIbIa. M3mepenue
BIIQXXKHOCTH BO3/lyXa

ra3oB, ypaBHEHHS
Menneneesa - Knaiinepona,
CBSA3U CpEHEH
KMHETHYECKOM SHEPTrUuu
Xa0THYECKOTO JIBIDKCHHUS
MOJIEKYJI I TEMIIEPATYPHI;

* Ha IPUMEHEHHE NIEPBOTO
3aKOHA TEPMOJIUHAMUKH, Ha
pacuer paboThI Ta3a B
u3obapuom mporiecce, KIT/
TCIIJIOBBIX ﬂBHFaTeJ’Ieﬁ;
BBIYUCIIATH, pabOTy rasa ¢
MIOMOIIIBIO TpaduKa
3aBUCHUMOCTHU OABJICHUSA OT
o0BeMa.

UwnTaer u CTpOUT TPAUKH :
* 3aBUCHMOCTH MEXIy
OCHOBHBIMH IIapaMeTpamMu
COCTOSIHHS Ta3a.

OueHMBaeT 1 aHATU3HUPYET :
* nHdopMaLHIo 10 TEMaMm:
«OCHOBBI MOJIEKYJISIPHO -
KHUHETUYECKOHU TEOpUU» U
«OCHOBBEI TEPMOJUHAM UK
COJIEPXKAIIYIOCS B
coobmenusax CMU,
WntepHere, Hay4HO -
TIOTTYJISIPHBIX CTaThsX.

4. OcHOBBI
JIEKTPOANHAM
uku (16 49)

DJIeKTPOCTAaTHKA

4.1.1. DnexTpuzanus Tea. DIEeKTPUUECKUH 3apsil.
JlBa BUJa SIEKTPUUECKUX 3aPsIIOB

4.1.2. IIpoBOAHMKH, TUIIIEKTPUKU U
MTOJTYTIPOBOTHIKHI

4.1.3. 3akoH COXpaHEHHUS IEKTPUIESCKOTO 3apsia
4.1.4. B3aumogeiictue 3apsaoB. 3akoH Kynona
4.1.5. Dnexrpudeckoe none. Hampsok€HHOCTD
ANEKTPUUYECKOTo 0. [IpuHImI cynepno3unny.
JInHuYN HanpsAKEHHOCTH AIEKTPUUECKOTO MO
4.1.6. PaboTa cui1 31€KTPOCTaTHYECKOTO T10JIS.
Pa3HoCTh NOTEHIIMAIOB

- (hopMupoBaHHE INIHOCTHOM
3HAYIMOCTH (PUIUIECKOTO
3HaHUs, HAYYHBIX 3HAHUHA U
METO/I0B IIO3HAHUSL, TBOPUYECKOI
CO3UJATEILHON IeSITEILHOCTH,
TpoIiecca IUaJoruaecKoro,
TOJIEPAHTHOTO OOIICHHMS,
CMBICIIOBOTO YTCHHS,

- (opmupoBanue
TIO3HABATCIIbHBIX HHTEPECOB,
HWHTEIUICKTYaIIbHBIX U TBOPUYECKHIX
CIIOCOOHOCTEN;

[1: OOyuaromumiicss CMOXKeET:
[TpoBOANTH OMBITHI.
YcraHaBinuBaTh MPUYUHHO-
CJIEZICTBEHHBIE CBSI3H.
IIpoBOaUTE CAaMOKOHTPOJIb.
Brigensats rnaBroe. Jlenats
BBIBO/I.

P: O6y4atommiicss CMOXeET:
IInanupoBaTh CBOIO
VHAWBUIYaAJIbHYIO
00pa3oBaTeIbHYIO
TPAaeKTOPHIO.

Pacrnio3Haer IOHATHUA:

* IIEeMEHTAPHBIH
JNEKTPUYCCKUH 3apsij,
ANEKTPUYECKOE TIOJIE;
HANPSHKEHHOCTh, Pa3HOCTh
MOTEHIIMAJIOB, HAITPSDKEHHE,
3JIEKTPOEMKOCTH,
JUDJICKTPUYECKAs
MPOHHUIIAEMOCTb;

* croponHue cuisl U DJ1C;

* IIEKTPOJIH3, JUCCOIUAIIHS,
pexoMOuHanus,




4.1.7. IIpoBOAHUKYU U AUSIEKTPUKH B
MIOCTOSIHHOM JIEKTPUYIECKOM II0JIE.
JusnekTpuueckasi IPOHUIIAEMOCTh

4.1.8. DnexrpoémrocTs. Korgencarop.
ONeKTpoEMKOCTh INIOCKOTO KOHJEHCATOPA.
OHeprust 3apsHKEHHOTO KOHJICHCAaTopa

4.1.9. TexHUYECKHE YCTPOUCTBA. DICKTPOCKOII,
NIEKTPOMETP, IEKTPOCTATHIECKAS 3aIINTa,
3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHICHCATOPHI,
KCEpPOKC, CTPYUHBII IPUHTED

4.1.10. [IpakTudeckue padoTel. OleHKa Cuil
B3aMMOJICHCTBUSA 3apsDKEHHBIX Tell. OleHKa
SHEPI'UH 3apsKEHHOr0 KOHJeHcaTopa u eé
IIpeBpalleHIE B SHEPTUIO U3JIyUEHHs CBETOINOA
IHocTosiHHBIN 3JIeKTPUYECKUI TOK

4.2.1. Cuna toka. IlocTossHHBIN TOK. Y CI0BUA
CYIIECTBOBAHMUS MOCTOSHHOTO 3JICKTPHYECKOTO
ToKa. MlcTOUHMKY TOKa

4.2.2. 3axon OMa AJis1 yyacTKa LEMH.
Hamnpsokenue

4.2.3. DnexTpru4ecKoe CONpPOTHUBIICHNUE.
3aBHCHUMOCTh CONPOTHUBIICHUS OJHOPOIHOTO
IIPOBOJIHHUKA OT €r0 JUIMHBI U TUIOIa 11
MIOTIEPEYHOT0 CEUCHHUA. Y IeNbHOE
COTIPOTHUBIICHHUE BEIIECTBA

4.2 4. TlocnenoBarenbHOE, MapalieNbHOE,
CMEIIaHHOE COEMHEHNE ITPOBOJHUKOB

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

4.2.6. MOILIHOCTb 3JIEKTPUUECKOTO TOKA.
TemnoBast MOIIHOCTB, BBIAEIIAEMAst HA PE3UCTOPE
4.2.7. O]1C v BHYTpeHHEE COMPOTHBIICHNE
HCTOYHHKA TOKa. 3akoH OMa I IOTHOM
(3aMKHYTOM) 3JIEKTPUUECKOH TIeTTH

4.2.8. KopoTkoe 3ambikanue. MoITHOCTh
HCTOYHHKA TOKa

4.2.9. Texuuueckue ycTpoicTna. Jlamma
HaKaJIMBaHUs, aMIIEpMETP, BOJIBTMETP, PEOCTaT
4.2.10. IIpaktnyeckue padotsl. VzydeHnune
CMEIIAHHOTO COEIMHEHHUS PE3UCTOPOB.

- Pa3BHUTHE MHTEIUICKTYJILHBIX U
TBOPYECKHX CIIOCOOHOCTEN Ha
OCHOBE OIIbITA CAMOCTOSTEIEHOTO
NPHOOPETEHHs HOBBIX 3HAHHH,
aHaIN3a U OLIEHKN HOBOM
nHpOPMALINH;

- (hopMupoBanme yOSKIEHHOCTH
B BO3MOXKHOCTH HO3HAHHS
TPUPOBL;

- (hopMupoOBaHKE CO3HATEILHOTO
CaMOOIIpeIeNICHUs] YUeHHKa
OTHOCHTEJILHO PO
JanpHeHero ooyueHus Win
npoeCCHOHATBHOM
JeATEIEHOCTH;

- (hOpMHUPOBaHIE MOTHUBALIHN
00pa3oBaTeIbHOM AeATENFHOCTH
yYanmxcsi Kak OCHOBEI
CaMOpa3BUTHSA U
COBEPILCHCTBOBAHUS JINYHOCTH

K: OGyyaromuiicst cMOXeT:
HayuunTbest KpuTHIHO
OTHOCHTBCSI K CBOEMY
MHEHHIO, yMETh IIPU3HABaTh
OLIMOOYHOCTH CBOCTO MHEHHS

TE€PMOBJIEKTPOHHAs
IMHCCHS, COOCTBEHHAS U
IpUMeCHas IPOBOAUMOCTh
TIOTYIPOBOJHHUKOB, P - N -
nepexon B
MOTYIPOBOTHHUKAX.
Hcnonb3yer 3aKOHBI:

* Kynona, coxpanenus
3apsia;

» Oma U1 MOJTHOM HenH;

* JJIEKTPOIIN3A.
IIpumenseT Ha IpaKTUKE:
* 3a1uTa IpubOpPOB U
000pyI0BaHUS OT
CTaTHYECKOTO
JJIEKTPUYECTBA;

* HNIEKTPOU3MEPHUTEIILHBIC
TIPHOOPHI
MarHUTO3JIEKTPUIECKOH
CHCTEMBI;

* JJIEKTPONIN3A B
METaJUTypruu U
raJbBaHOTEXHUKE,
3JIEKTPOHHOJYY€EBOI
TpYOKH,
MOJYIIPOBOTHHKOBOTO
JIM0/1a, TEPMOPE3NCTOPa,
TpaH3HCTOPA.

Pemaer 3agaun:

* Ha 3aKOH COXPAaHCHHUS
JIEKTPUUECKOTO 3apsija U
3akoH KynoHa; Ha nBMXKeHue
¥ paBHOBECHE 3apsDKEHHBIX
YaCTHI] B ANEKTPHYECKOM
TIOJIE; Ha pacyeT
HaNpsHKEHHOCTH,
HanpspKeHus1, paboThI
JIEKTPUUECKOTO MOJIs,
JIEKTPOEMKOCTH;

* IPOU3BOJUTH PACUETHI




Wzmepenue D/]C uctouHuKka ToKa 1 €ro
BHYTPEHHET0 conpoTuBieHus. Mccnenosanue
3aBHCUMOCTH MOJIE3HON MOIIHOCTU UCTOYHHKA OT
CHIIBI TOKA

Toxu B pa3InyHbIX cpeaax

4.3.1. DnexTpoHHAS IPOBOIMMOCTD TBEPIBIX
METaIIOB. 3aBUCHMOCTh COIIPOTHUBIICHHSA
METaIJIOB OT TeMIiepaTypsl. CBEpXIPOBOANMOCTD
4.3.2. DnexTpuueckuil TOK B BakyyMme. CBoicTBa
3NEKTPOHHBIX IIyYKOB

4.3.3. TlonynpoBoauuku. CoOCTBEHHAs U
IIpUMeECHAst IPOBOJUMOCTD MOIYIIPOBOTHHKOB.
CsoifcTBa p - N - nepexona. [ToynpoBoAHUKOBBIE
puodopsI

4.3.4. DnexTpUyECKUN TOK B SJIEKTPOITUTAX.
ONEeKTPOIUTHYECKAS AUCCOLHMAINA. DIEKTPOIN3
4.3.5. DnexTpuyecKui TOK B rasax.
CaMocCTOATENbHBIN M HECAMOCTOSTENbHBIN
paspsa. Pa3miaHbie THITBI CaMOCTOSATEIHHOTO
paspsna. Mounnus. [lnazma

4.3.6. Texuuueckue ycTpoicTna. ['a3opaspsansie
JIAMIIbI, TOJYTIPOBOTHUKOBEIE TPHOOPHI,
rajJbBaHUKa

4.3.7. Ilpaktuueckue pabotsl. Habmoaenue
IEKTPOIIN3a

3NEKTPUUECKUX IieTielt ¢
npuMeHeHueM 3akoHa OmMa
JUI yJacTKa U MOJIHOM Ienu
U 3aKOHOMEPHOCTEN
TIOCIIEA0BATEIHLHOTO U
MapaJuIeIbHOTO COEIMHEHHS
TIPOBOAHHUKOB;

* Ha OTIpEJCIICHUE
KOJINYECTBA BEIIECTBA,
BBIACIMBLICTOCA ITPU
JNEKTPOIIH3E.

Ilonp3yercs
MUJIIAAMIIEPMETPOM,
BOJIbTMETPOM.

Cobupaer 31eKTpuIecKue
LIeTIH.

M3mepsier D/1C u
BHYTPEHHEE CONPOTHBIICHHE
HCTOYHHKA TOKA.

Temarnyeckoe nuiannpoBanue 1is 10 kiaacca (yriy0JeHHbIH YPOBEHb)

Il1anupyemblie pe3yJibTaThl KM
Tema/uacel Conep:xxanue K9C JInyHOCTHBIE Metanpeamernbie (YY1 u IpeameTrHbIe (AeiicTBUS € N\e)
METANOHATHS) y4eOHBIM MaTepHaIoM)
1. Beegenue. 1.1. Hay4nbIil MeTO/] TO3HAHUS U METO/BI - (hopMHpOBaHNE TMIYHOCTHON P: OGyuaromuiicst cMOXeT: - 00BSCHSET U aHATM3UPYET
dDusnka n nccie0BaHNs PU3NIECKUX SBICHHH. 3HAYUMOCTH (PU3NIECKOTrO - CaMOCTOSATENILHO ONPENENATh | POJb U MecTO (DM3UKH B
€CTEeCTBEHHOHA | DKCIEPUMEHT U TEOpUs B IPOLECCE O3HAHUS 3HAHMS, HAYYHBIX 3HAHUH U LIeNTH, CTaBUTh U (dhopMupoBaHUH
Y4HBIi MeTO | pupoabl. HabmoneHne 1 9KCTIepuMeHT B (PU3UKE | METOJI0B MIO3HAHUS, TBOPYECKOH (opMyIHpOBaTh COOCTBEHHBIE | COBPEMEHHOW HAyYHOM
MO3HAHMS 1.2. Coco6b1 n3mepeHns pU3NIECKUX BETHIHH CO3UJaTeIbHON e TeNbHOCTH, 3aJa4u B 00pa3oBaTeIbHON KapTUHBI MUPa, B Pa3BUTHH

NPUPOALI (2 1)

(ananoroBsle 1 IM(POBBIE N3MEPUTENBHBIC
IpUOOPHI, KOMIBIOTEPHBIE TATYUKOBHIE CHCTEMBI)
1.3. [lorpemrHOCTH M3MEpEHUH HUINIECKUX
BennurH. OTIeHKA TPaHMIl HOTPENIHOCTEH.

mpoIiecca JUaI0THIecKoro,
TOJIEPAHTHOTO OOIICHHMS,
CMBICJIOBOTO YTCHHMS,

- opmupoBaHue yOSKIEHHOCTH

JACATCIBbHOCTU U ) KU3HCHHBIX
CUTyaluAX;

- OLICHUBATH NOCJIICACTBUA
JOCTHXKCHUSA IMOCTaBJICHHOM

COBPEMEHHOM TeXHUKHU U
TEXHOJIOTHH, B
MPaKTUYECKOU
JIEeATCIHLHOCTH JIIOJCH;




1.4. MopnenupoBaHue GU3UIECKUX SBICHUN U
MPOIECCOB (MaTepHaIbHAsE TOYKA, a0COIOTHO
TBEPIOE TEIO, HIeaNbHast KUIKOCTh, TOUCUHBIH
HACTOYHUK)

1.5. 'unote3a. ®u3ndeckuil 3aK0H, FPAHULBI €I0
pUMEeHUMOCTH. Du3ndecKas Teopusl.

B BO3MOKHOCTH TTO3HAHUS
TIPUPOJIBI

- (hopMHpOBaHUE CO3HATEIHHOTO
CaMOOIIpe/IeNICHHs YICHHKA
OTHOCHTEIIEHO PO
JaTBHEUIIero 00yIeH!sI T
po¢eCCHOHATBHOM
JesATeIEHOCTH;

- (hOpMHUPOBaHIE MOTHUBALIHN
00pa3oBaTeIbHOMN EATCIBHOCTH
yJamuxcs Kak OCHOBBI
CaMoOpa3BUTUA U
COBCPUICHCTBOBAHUA JIMYHOCTHU

LIEJTU B ACSATEIIHLHOCTH,
COOCTBEHHOH JKU3HH U KHU3HU
OKPY’KaIOIINX JIIOJIEH.

[1: OOygaromuics CMOXET:

- KpUTHYECKH OLICHUBATh U
HMHTEPIIPETHPOBATh
WHPOPMAIIHIO C Pa3HBIX
TIO3HITUH;

- pacro3HaBaTh U
(bUKCHPOBaTh IPOTHBOPEYNS B
UH()OPMALMOHHBIX
UCTOYHHKAX;

K: O6yuatomtuiics CMOXeET:

- OCYLIECTBIISTH ACIOBYIO
KOMMYHHUKAIIHIO, KaK CO
CBEpPCTHHKAMH, TaK U CO
B3pOCJIBIMH (KaK BHYTpH
o0pa3zoBaTenbHON
OpTaHM3aINN, TaK U 3a e
TpeesamMu);

- Pa3BEpHYTO, JIOTHYHO U
TOYHO W3J1araTh CBOIO TOUKY
3pEHUS C HCIIOJIb30BaHUE
aJIeKBaTHBIX (YCTHBIX U
NHUCBMEHHbIX) S3BIKOBBIX
CPEJICTB;

- BOCIIPUHUMATh KPUTHIECKNE
3aMeuaHus KaK pecypc
COOCTBEHHOT'O pPa3BUTHUS

- XapaKTepu3yeT
B3aUMOCBSI3b MEKIY
(U3HMKOI U IpyrumMu
€CTECTBEHHBIMU HAyKaMH;

- 00BSCHSET yCIOBUSA
MIPUMEHEHHS PU3UIECKUX
MOJeNeH IpY PEeLIEHUN
(usHUeCcKNX 3a1a4, HAXOAUT
a/IeKBaTHYIO MPEITI0KEHHOH
3amaue GU3UUECKYIO
MOJIeJb, pa3pelaer
npoOJieMy Kak Ha OCHOBE
HUMEIOINXCS 3HAaHUM, TaK U
IIpYU IIOMOIIY METOJ0B
OLICHKH

2. MexaHuka
(69 u)

Kunemarnka

2.1.1. MexaHunueckoe ABIKECHHUE.
OTHOCUTENBHOCTh MEXAHUUECKOTO JBHKEHHUS.
Cuctema otcuéra.

TpaexTopus

2.1.2. Tlepemerienune, CKOPOCTh (MTHOBEHHAS
CKOPOCTB) M yCKOPEHHE MaTepHaTbHON TOUKH, UX
MIPOEKITNH Ha OCH CUCTEMBI KOOPANHAT.
Cro)xeHne nepeMeIIeHuil 1 CI0KeHHe CKOpoCTeit
2.1.3. PaBHOMEpHOE U PABHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBM)KEHHE. 3aBUCHMOCTD

- opMupoBaHHTe yMEHUSA
yIpaBJIATh CBOEH
MTO3HABATENBHON JESITEIBHOCTEIO;
- popMupoBaHUE TOTOBHOCTH U
CIOCOOHOCTH K 00pa30BaHMUIO, B
TOM YHCJIe CaMOOOPa30BaHHIO, HA
TIPOTSHKEHUU BCEU KU3HU;
CO3HATENbHOE OTHOIICHHUE K
HENpephHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIICIITHOM
po(eCCHOHATHHOHN U

P: O0y4atomumiicss CMOXKeET:

- CAMOCTOSATENEHO OTIPEIENATh
LIEJIH, CTAaBUTh H
(dhopmynupoBath COOCTBEHHBIE
3a/1a4 B 00pa3oBaTeabHON
ACATCIIBHOCTHU U ) KU3HCHHBIX
CUTyaluAX;

- OLICHUBATh PECYPCHI, B TOM
YUCJIE BPEMS U APYTrUe
HeMaTepHaJbHEBIC PECYPCHI,
HEOOXOIUMBIC JIIIsS

PacroznaeT noHsTHs:

* MaTepualibHasl TOUKa,
OTHOCHTEJIHOCTB
MEXaHHUYECKOTO JIBIIKCHUS,
yTh, TIEPEMEIeHNE,
MTHOBEHHAs1 CKOPOCTb,
YCKOpEHHE, MepHO/I, 4acTOTa
MEePHOINUECKOT0 JIBIKCHUS;
*» Macca, cuiia (cuia
TSDKECTH, CHJIa TPEHHS, CHIIa
YIIPYTOCTH), BEC,




KOOpAMHAT, CKOPOCTH, YCKOPEHUS U IyTU
MaTepHalibHOI TOYKH OT BpeMeHH. [ paduku 3Tux
3aBUCUMOCTEN

2.1.4. CBobognoe mazeHne. Y cKopeHne
cBOOOAHOTO MazeHus. JBrkeHne Tena,
OpOIIEHHOTO IO YTJIOM K TOPH30HTY.
3aBUCHMOCTh KOOPJHHAT, CKOPOCTH U YCKOPEHHUS
MaTepHabHON TOYKH OT BpeMeHH. I paduxu >Tux
3aBHCUMOCTEN

2.1.5. KpuonuneitHoe aBuxeHue. J[BrkeHue
MaTepHalIbHOU TOUKH 10 OKPYKHOCTH. YTJIOBas U
JMuHeNHHas ckopocTs. Ilepuos u gacToTa.
LleHTpOCTpEMUTETHHOE YCKOPEHHE

2.1.6. Texnuueckue yctpoiictsa. Cingomerp,
JBIDKCHUE CHAPSIIOB, LIETIHBIEC 1 PEMEHHBIC
nepenadn

2.1.7. IlpakTrdeckue paboThL. M3Mepenue
MTHOBEHHOH ckopocTu. M3yueHue
PaBHOYCKOPEHHOTO HPSMOIMHEHHOTO JBIKCHUS
0e3 HaYaJIbHOW CKOPOCTH

JAnnamuka

2.2.1. Tlepssriit 3axoH Herotona. HeprmuaibHbIe
cuctemsl orcuéra (MCO). [Ipuanun
otHocutenbHOCTH ["anunes. HennepuuanbHele
CHCTEMBI 0TCUETa (OTpeieICHNE, TPUMEPHI)
2.2.2. Macca tena. Cuna. ITpuniun
CYNEPIO3UIINN CHIT

2.2.3. Bropoii 3akoH HbtoToHa aiist
marepuansHoit Touku B UCO. Tpetuii 3akon
HrroTona 1 MaTepuaabHBIX TOYEK

2.2.4. 3axoH BceMupHOro tsaroreHus. Cumna
TskecTH. [lepBas kocmuueckas ckopocts. Bec
Tena. Bec Tena, MBHKYIIErocs ¢ yCKOPEHHEM
otHOCcHUTensHO UCO

2.2.5. Cuna ynpyroctu. 3akoH ['yka

2.2.6. Cuna tpenus. Cyxoe Tperne. Cuia TpeHHs
CKOJIBXKCHHS M CHJIa TPEHHS ITOKOS.
Koapunnent tpenus. Cuiia conpoTUBICHUS
IIPY ABMKCHUHU Tella B )KUIKOCTH WU Ta3e

2.2.7. TloctynarenbHOE U BpalllaTeNIbHOE

0O0ILECTBEHHON JISTEIBHOCTH;

- (hopMHpOBaHUE YMEHUS
COTPY/JHUYATh CO CBEPCTHHKAMH,
JETHMH MIIAJIIIETO BO3PAcTa,
B3pPOCIBIMHU B 00pa30BaTEIbHOM,
y4eOHOHUCCIIeT0BATEIbCKOH,
MIPOEKTHOM M IPYTUX BUIAX
JeATEeNbHOCTH;

- (hopMHpOBaHUE MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH; OCO3HAHUS 3HAUUMOCTH
HAayKH, BJIaJICHUS I0CTOBEPHOM
nHpopmanueii o nepesoBbIX
JOCTHKEHUAX U OTKPBITHIX
MHPOBOH U OTE€YECTBEHHOMN
HayKH; 3aHHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00 yCTpOHCTBE
MHpa 1 00IIECTBa; TOTOBHOCTH K
HayYHO-TEXHUYECKOMY
TBOPYECTBY

- YyBCTBa rOPJIOCTH 32
poccuiicKyto GU3NIECKYIO HAYKY,
ryMaHU3M;

- (hopmupoBaHUe
THIOJIO’KUTEIEHOTO OTHOLICHUS K
TPy, HENeyCTPEMICHHOCTH;

- (hopMHpOBaHNE HKOTOTUIECKON
KYJIBTYpBI, O€peXHOE OTHOIICHUE
K POJTHOH 3eMiIe, TPUPOIHBIM
6orarcrBam Poccun u mupa,
MOHUMaHHEe OTBETCTBEHHOCTH 32
COCTOSIHUE MIPUPOJIHBIX PECYPCOB
U pa3yMHOE
MIPUPOJIOUCTIONIL30BAHHE

JIOCTIDKEHHUSI TOCTABICHHON
paHee Leiny;

- COIOCTABIISITH UMEIOIUECS
BO3MOKHOCTH U
HEOOXOIUMBIE JIIIS
JOCTIDKEHHSI IENH PECyPCHI;

- OTIpEe/IEIIATH HECKOIBKO
MyTeW JOCTUKEHUS
MTOCTaBJICHHOU IICTIH;

- 3a71aBaTh apaMeTpbl U
KPUTEPHH, IO KOTOPHIM
MOYKHO OIIPEEIHTh, YTO 1IeJb
JIOCTUTHYTA;

- COIIOCTABJIATH IOJTY4YECHHBIN
pe3yIbTaT ACATSIEHOCTH C
MTOCTaBJICHHOH 3apaHee
LIEJTBIO;

- OIICHUBAThH MTOCTICICTBUAL
JOCTIDKEHHSI TOCTABICHHON
LIEJIA B IEATEIEHOCTH,
cOOCTBEHHOM KU3HU U )KU3HU
OKPYKaIOUIUX JIFOJIEH.

I[1: O6yuaromuiicss CMOXKeT:

- KDpUTHUYCCKU OLICHUBATH U
MHTEPIPETUPOBATH
UH(OPMALIUIO C pa3HbIX
TIO3HIUH;

- pacro3HaBaTh U
(bUKCUPOBATH IPOTHBOPEYHS B
HH(POPMAITMOHHBIX
HCTOYHHKAX;

- UCTIOJIb30BaTh Pa3IMYHbIC
MO/IEIIbHO-CXEMATHUECKHE
CpeICTBa IS IPEICTABICHHS
BBISIBJICHHBIX B
HH(POPMAIMOHHBIX
HUCTOYHUKAX IPOTUBOPEUUH;

- OCYIIECTBIIATH PAa3BEPHYTHII
WH(POPMAMOHHBIA TIOUCK U
CTaBHTH HE €r0 OCHOBE HOBBIC

HEBECOMOCTbh, UMIIYJIbC,
UHepIMaabHas cUcTeMa
orcyera, paboTa CHIIbI,
MOTCHIUATIBHAS 1
KHHETHYECKast YHEPTHA.
Hcnonp3yer:

* 3akoHBI HproTOHA,
MIPUHINI OTHOCUTEIBHOCTH
lNanmest, 3aK0H BCEMUPHOTO
TArOTEHUs, 3aK0H ['yKa,
3aBHCUMOCTH CHJIBI TPEHUS
CKOJIBKEHHUS OT CHUJIIBI
JIaBJICHUS, 3aKOH
COXpaHEeHMS UMITYJbCa,
3aKOH COXPaHEHHUS U
TIPEBpAIIECHNS SHEPTHH.
OO0BscHsCT:

* IBMXXECHUE UCKYCCTBECHHBIX
CITYTHHKOB IO/ ICHCTBUEM
CHJIBI TSDKECTH, PEAaKTHBHOE
JIBUXKEHHE, yCTPOUCTBO
pakertsl, KII/] mamms n
MEXaHU3MOB.

H3mepser u BeluuCIsAET
(u3MyecKre BeITUMIHHBI:

* BpeMs1, pPacCTOsSHUE,
CKOPOCTB, YCKOPEHHE;

* Maccy, CHIIy, )KE€CTKOCTb,
KO3 PUIHIEHT TPEHUS,
AMOYJBC, paboTy,
MOIHOCTh, KIT/]
MEXaHU3MOB.

Ywuraet u cTpout rpaduku:
* BEIPAKAIOIIHE
3aBHCHUMOCTh
KHHEMAaTHYEeCKUX BEJTMYNH
OT BpEeMeHH, IpH
PaBHOMEPHOM U
PaBHOYCKOPEHHOM
JBIDKCHUSIX;




JBIKEHUE a0COJIFOTHO TBEPJOTO Tena

2.2.8. MOMEHT CUIIbI OTHOCUTEIBHO OCH
BpameHus. Ilnedo cunsl. YcnoBus paBHOBeCHUs
1BEpIoro tena B ICO

2.2.9. Texandeckue ycrpoiicta. [TommmmHnky,
JBIKCHUE NCKYCCTBEHHBIX CITyTHUKOB

2.2.10. INpaktuueckue padotsl. Mzyuenue
JBIDKCHUS OpyCKa 110 HAKJIIOHHOH IJIOCKOCTH IO
JCHCTBHEM HECKOJIBKUX chil. MccenoBanue
3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JedopManuu
JUIS TIPY>KUHBI ¥ Pe3MHOBOT0 00pasna.
Hccnenosanue ycinoBuii paBHOBECUS TBEPIOTO
Tena, UIMEIOIIEeTo 0Ch BPallleHUs

3aKoHBI COXpaHEHHUS] B MeXaHUKe

2.3.1. Umnynec MaTepuanbHON TOYKU, CHCTEMBI
MaTepHaNbHBIX TOUeK. VIMITyJIbC CHITBI B
N3MEHEHHE UMITYJIbCa TeNa

2.3.2. 3axoH coxpaHenus umiyibca B UCO.
PeakTnBHOE IBIDKCHHUE

2.3.3. Pabora cuisl. ['paduaeckoe
IIpeCTaBIeHUE PaOOTHI CHIIBI

2.3.4. MOUTHOCTH CHIIBI

2.3.5. Kunernueckas sHeprusi MaTepHaTbHON
Touku. TeopeMa 0 KUHETUYECKOM dHEPruu
2.3.6. IlotenmansHas sHeprud. IloteHnnansHas
SHEprHs yrnpyro aeOpMHUPOBAHHOM MPYKUHBI.
[NoreHnuanbpHas SHEPTHS Tesla B OJTHOPOIHOM
IPaBUTAIlMOHHOM I10JIE

2.3.7. CBs13p pabOTHI HETTOTECHIMATBHBIX CHII C
N3MEHEHHEM MEXaHWIECKOH SHEPTHU CUCTEMBI
TeJI. 3aKOH COXpaHEHHs MEXaHNIECKOH SHEPTUH B
Hnco

2.3.8. Yopyrue u HeyIpyrue CTOIKHOBEHHS
2.3.9. TexHndeckue ycTpoicTBa. J[BmkeHne
paker, BOIOMET, KONEp, NIPYKUHHBII HCTOJIET
2.3.10. Ilpaktuueckue padotsl. VizmMepenue
HMIIyJIbca Tejla, OPOIIEHHOTO TOPH30HTAIBHO.
W3MepeHne KMHETHUECKOH PHEPTUU Tena Mo
TOPMO3HOMY IIyTH

(yueOHble 1 TIO3HABATEIIBHBIE)
3aJa4u;

- UCKaTh ¥ HAXOJHUTh
00001ICHHBIE CTIOCOOBI
peLIeHNS 3a1a4H;

- IPUBOJNUTH KPUTHIECKHUE
apryMEHTBHI, KaK B OTHOIICHHH
COOCTBEHHOTO CY)KACHHS, TaK
U B OTHOIIIEHUH IE€HCTBUN U
CYXKIECHUH IPYroro 4ejaoBeKa;
- aHAJIN3UPOBATh U
npeoOpa3oBLIBaTh
pOOJIEMHOTIPOTUBOPCUUBBIC
CHUTYaIlH;

- BBIXOZNTb 33 PAMKH
y4eOHOro nmpeaMeTa u
OCYIIECTBIISATH
LieNICHANPaBJICHHBIN TIONCK
BO3MOXKHOCTH ITHPOKOTO
TIepeHoca CpeJICTB U COCO00B
JIEUCTBUS;

- BBICTpauBaTh
WH]IMBH/YaJIbHYIO
00pa3oBaTeNbHYIO
TPaeKTOPHIO, yUUTHIBAS
OTPAaHUYEHUS CO CTOPOHBI
JPYTUX yYacTHUKOB 1
pecypcHBIE OTHOIICHNS;

- MCHATH U YAEPKUBATh
pa3HbIe O3UIINH B
TI03HABATEIbHON
JesITebHOCTH (OBITh
YUCHHUKOM M yUHTENIEM;
(hopmyIHpOBaTH
00pa3oBaTeNbHBIHN 3apoC U
BBINOJIHATH KOHCYJIbTATHBHBIC
(YHKINU CaMOCTOSITEIBHO;
CTaBUTb IpoOJIeMy 1 paboTaTh
HaJl €e PelICHUEM; YIIPaBIIATh
COBMECTHOH N103HABATENbHOM

* BBIpaXKaIoIIKe
3aBUCUMOCTD CHUJIbI
YIOPYTOCTH OT Ae(pOopMaIuu.
Pewaet npocreiinive
3aa4n:

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

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

* HATIPABJICHUS BEKTOPOB
CKOPOCTH, YCKOPEHHUS,

* HaIlPaBJICHUSI BEKTOPOB
CHWJIBI, UMITYJIbCA TEJA.
Or1eHMBACT U aHATM3UPYET
uHbopmanuio:

* o Temam «KnHemaTuka» u
«JlnHamuka»
COJZIEPKATITYIOCS B
coobmenusx CMU,
WuTepHeTe, HAYYHO -
MTOMYJIIPHBIX CTATHSIX.




JeSITeIbHOCTBIO U
TIOAYUHSITHCS).

K: OGyuaromuiicst cMOXeT:

- OCYIIECTBIIATH ACTIOBYIO
KOMMYHHUKAIIHIO, KaK CO
CBEPCTHHKAMH, TaK U CO
B3pOCIJIBIMH (KaK BHYTPH
o0pa3oBaTeTbHON
OpTaHM3alINN, TaK U 3a e
npeeaamu);

- IIPU OCYILECTBICHUH
IpyNIOBON paboThI OBITH Kak
PYKOBOAUTENEM, TaK U
YJIEHOM MPOEKTHOW KOMAaH bl
B Pa3HBIX POJIIX
(rerepaTopom unei,
KPUTHKOM, HCTIOJTHUTEJIEM,
MIPE3EHTYOLINM H T.1I.);

- Pa3BEpHYTO, JIOTHYHO H
TOYHO W3J1araTh CBOIO TOUKY
3peHHs C HCIIOIB30BAHNE
aIeKBAaTHBIX (YCTHBIX U
HMUCHMEHHBIX) SI3BIKOBBIX
CpEIICTB;

- pacro3HaBaTh KOH(IUKTHBIE
CUTYyallMu ¥ MIPEJOTBPAIIaTh
KOH(JIMKTHI 10 UX aKTHBHON
(assr;

- COTJIaCOBBIBATH ITO3UIINU
YJICHOB KOMaH/bI B TIpoIiecce
paboTHI Hag OOITIIM
MIPOAYKTOM/pEIICHHEM;

- IPECTABIATH ITyOIMIHO
pe3yIbpTaThl HHANBUAYATEHON
U I'PYIIOBOH €ATEIbHOCTH,
Kak rnepej 3HaKOMOM, TakK U
nepe]; HE3HAKOMOM
ayauropuei;

- noaOupaTh MapTHEPOB JIIS
JIeI0BOM KOMMYHHUKallUY,




HCXOAS U3 COOOpaXKeHUH
Pe3yJIbTaTUBHOCTH
B3aMMOJICHCTBHS, a HE
JINIHBIX CUMITATHM;

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

- TOYHO ¥ EMKO
(hopMyIHpPOBATH KaK
KPUTUYECKHE, TaK U
0I0OpUTENLHBIC 3aMCUaHHS B
aJipec Ipyrux Jrojaei B
paMKax IeJ0BOM U
00pa3zoBaTenbHON
KOMMYHUKAIIH, H30eras mpu
STOM JITYHOCTHBIX OI[CHOYHBIX
CY>KIEHUMH.

3.
MouJiekyasipaa
s puzuka n

TepMOIHHAMHU
Ka (36 4)

OcnoBsl MKT

3.1.1. OcHOBHBIE NONOXEHHS MOJICKYIISIPHO-
KHHETHYECKOH Teopnu. bpoyHOBCKOE IBIKEHHE.
Hduddysus. Xapakrep IBIKECHUS H
B3aMMO/ICHICTBHS YaCTHII BEIIECTBA

3.1.2. Mojaenu cTpoeHHs ra30B, )KUJIKOCTEH U
TBEPBIX TeJT U OOBSICHEHNE CBOMCTB BEIIECTBA Ha
OCHOBE 9THX MOJeJeH

3.1.3. Macca moneky:n. KonnuecTBo BemiecTsa.
ITocTosiHHast ABOTaapO

3.1.4. Tennosoe paBHOBecue. TemnepaTypa u eé€
n3mepenne. [Ikana temneparyp Llexscust

3.1.5. Mogaenb uneanpHoro rasa. OcHOBHOE
ypaBHEHHE MOJICKYSIPHOKUHETHYECKOH TeOpUH
N/IeILHOTO Tra3a

3.1.6. AGcomroTHas TeMIlepaTypa Kak Mepa
CcpenHel KNHETUYECKON YHEPI UM TEIIIOBOTO
JBIDKEHUS YacTHI] ra3a

3.1.7. T'a3oBbIe 3aKk0oHEI. YpaBHeHHe Knanelipona
— Menneneena. 3akoH JlanbToHa

3.1.8. M3omporeccs B HaeaIbHOM rase C
MIOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: H30TEPMa,
n3oxopa, nzobapa. I'pauueckoe npeacrasneHne

- hopMupoBaHTe yMEHUSA
YOPaBISATH CBOCH
TO3HABATENBHON JCSITEIHHOCTEIO;
- (hopMupoOBaHHE TOTOBHOCTH H
CIIOCOOHOCTH K 00pa30BaHHUIO, B
TOM YHCJIe CaMO0OPa30BaHUIO, HA
IIPOTSKEHUM BCEU KU3HU;
CO3HATENbHOE OTHOIIECHHUE K
HEMPEPHIBHOMY 00Pa30BAHUIO KaK
YCJIOBUIO YCIIEITHOM
po¢heCCHOHATBHOHN 1
OOIIECTBCHHOW eI TEIPHOCTH;

- opMupoBaHTEe yMEHUSA
COTPYAHUYATH CO CBEPCTHUKAMM,
JETEMHU MJIQJIIIETO BO3PAacTa,
B3POCIIBIMU B 00pa30BaTeIbHOM,
y4eOHOMCCIIe T0BATENBCKOM,
NIPOEKTHOM M IPYrUX BUIAX
JIeSTEeIbHOCTH;

- (hopMHpOBaHUE MUPOBO33PEHHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAYKH;, OCO3HAHHS 3HAYNMOCTH

P: OGy4atommiicss CMOXKET:

- CAMOCTOATEIEHO OTIPENIENATh
LIeJIHA, CTAaBUTh H
(hopMynHpOBaTH COOCTBEHHEIE
3a/1aud B 00pa3oBaTeIbHOM
JIeSTENIbHOCTH M )KU3HEHHBIX
CUTYaIHsIX;

- COIOCTABJISITh UMEIOIIHECs
BO3MOXKHOCTH H
HE00XO0IUMBIC IS
JOCTIDKEHHSI LIS PECyPCHI;

- OTIpECIATH HECKOIBKO
MyTeH TOCTHKEHUS
TIOCTABJICHHOH LIeJIN;

- 3a[1aBaTh MapaMeTPsl U
KPHUTEPHUH, 10 KOTOPBIM
MOJKHO OTIPEJENHUTh, YTO LEIb
JOCTUTHYTA,;

- COIIOCTABJIATh NOJTYYEHHBIN
PE3YJIBTAT NESITENbHOCTH C
TOCTaBJIEHHOM 3apaHee
LIeITBIO;

- OLICHUBATbH MOCIIEACTBHS

PacrnioszHaeT moHsATHSA:

* TETJIOBOE JIBIDKCHNE
YaCTHIl; MACChI U pa3Mephl
MOJIEKYJT; HJIeaIbHbIN Ta3;
M30TEPMUYECKUH,
W30XOPHBIH, N300apHBIA 1
annabaTHBIN TPOLIECCHI;
OpOYHOBCKOE JBIDKEHHE;
TeMrieparypa (Mepa cpenHei
KHUHETUYECKOW IHEPTUU
MOJIEKYJI); HACBIIIEHHbIE U
HEHACBHIIICHHBIE TTaphl;
BIIAYKHOCTB BO3/yXa;
AQHU30TPOIHH
MOHOKPHCTAJLIOB,
KPHUCTAIIIMYECKUE U
amMopdHbIe Tena; ynpyrue u
macTudeckue nedopmarmm;
* BHYTPEHHSA YHEPTHS,
paboTa B TepMOIMHAMUKE,
KOJIMYECTBO TETUIOTHI,
yZenbHas TeMI0EMKOCTh
HEoOpaTUMOCTh TEIIOBBIX




H30TPOLIECCOB
3.1.9. Texuuueckue ycTpoiictBa. Tepmomerp,
G6apometp

3.1.10. IIpakTrueckue padoTsl. 3mepenue
MAacCHI BO3yXa B KJIACCHOW KOMHATE.
HccrenoBanne 3aBUCUIMOCTH JaBICHUS OT
00BEMa BO3AyXa IPH IIOCTOSHHOM TeMIepaType
WA 3aBUCUMOCTH JaBJICHHS BO3yXa OT
TeMIepaTyphl P MTOCTOSTHHOM 00BEME
OCHOBBI TEPMOIUHAMHKHI

3.2.1. TepMoauHaMu4ecKas CCTEMA.
BHyTpeHHss 3HEprus TEpMOAMHAMUYECKOM
CHCTEMBI U CTIOCOOBI €€ U3MEHECHUS

3.2.2. Konu4ecTBO TEIIOTHI U paboTa.
BHyTpeHHsS SHEPTUS 0JHOATOMHOTO HICAIEHOTO
raza

3.2.3. Buapl Temonepeadn: TEMIONPOBOIHOCTD,
KOHBEKIHSI, U3TydeHHe. TemIoéMKOCTh Tema.

VY nenpHas TEIIOEMKOCTH BemecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPH TEILIOTIepeade

3.2.4. IlepBbIif 3aKOH TEPMOANHAMHUKH.
[IpumMeHeHHe epBOro 3aKOHA TEPMOTUHAMUKH K
uzonporeccam. [Tousitue 06 annadbatHom
nporiecce. Pacuér paGoThl raza ¢ HOMOIIBIO
pVauarpamm

3.2.5. TermnoBble MamuHbl. [IpUHIMIBI 1eHCTBUS
TEIUIOBBIX MamnH. [Ipeobpa3oBaHus SHEPTUH B
TeruioBbiX MamuHax. KI1J[ TernmoBoit MaluHebL.
Hukn Kapno u ero KITJ

3.2.6. Bropoii 3aK0H TEpMOJUHAMUKHU.
HeoOpaTuMOCTh MPOIIecCOB B MIPHUPOJIC.
TennoBsle ABUTATEIN. DKOJOTHYECKUE
IPOoOIIEMBI TEIUIO3HEPTETHKH

3.2.7. Texaudeckue ycTpoicTBa. /[urarens
BHYTPEHHETO CTOpaHus, OBITOBON XOJIOIMIBHUK,
KOHJIUITHOHEP

3.2.8. [Ipaktnueckne paboTsl. M3mMeperne
yIeNBHOM TeTII0EMKOCTH

ArperatHble cocTOsIHUS BemiecTBa. da3oBbIe
nepexo/bl

HAyKH, BIaJCHHS TOCTOBEPHOI
uH(bOpMAaIKeH 0 MepeTOBbIX
JOCTIDKCHHUSAX M OTKPBITHAX
MHPOBOH U OTE€YECTBEHHOMN
HayKH; 3aHHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSIX 00 yCTPOHCTBE
MHpa 1 00LIeCTBAa; TOTOBHOCTH K
HAayYHO-TEXHUYECKOMY
TBOPYECTBY

- 4yBCTBA TOPJOCTH 32
poccuiickyto GU3NIECKYIO HAYKY,
T'yMaHU3M,;

- (hopmMupoBaHUe
MOJIOKHUTETBHOTO OTHOIICHHS K
TPYy4Y, LeJIeyCTPEMIICHHOCTH;

- (hOpMHUpPOBaHHE IKOJIOTUYECKON
KYJBTYpPbI, OEpEeKHOE OTHOIICHUE
K POJHOU 3eMiie, IPUPOIHBIM
OorarctBam Poccun 1 mupa,
MOHMMAaHHEe OTBETCTBEHHOCTH 32
COCTOSTHHE MPUPOHBIX PECYPCOB
U pa3yMHOE
MPHUPOTIOUCIIONH30BAHIE

JIOCTIDKEHHUSI TOCTABICHHON
LIEJIA B ICATCILHOCTH,
COOCTBEHHOW KU3HU U KU3HU
OKPYXKAIOIINX JIFOIEH.

[1: O6ygaromuiicss CMOXeET:

- KpUTHYECKH OIICHUBATh U
HHTEPIPETHPOBATH
WHPOPMAIIHIO C Pa3HBIX
TO3HITUH;

- pacmo3HaBaTh U
(bUKCHPOBaTh IPOTHBOPEYNS B
UH(OPMALMOHHBIX
HUCTOYHUKAX;

- HCTIOJIb30BATh Pa3IMYHbBIC
MOJICTEHO-CXEMATHIECKUE
CpeICTBa IS IPEICTABICHHS
BEISIBIICHHBIX B
HHPOPMAITNOHHBIX
HACTOYHUKAX IIPOTHBOPEUHIA;

- ICKaTh W HAXOJUTh
0000111eHHBIE CTTOCOOBI
peLIeHus 3a1a4y;

- IPUBOJUTH KPUTUUECKUE
ApPryMCHTBI, KaK B OTHOLICHHUU
COOCTBEHHOTO CYXIEHUS, TaK
Y B OTHOIIICHUU JEUCTBUU U
CYXJICHUH IPyroro 4eIoBeKa;
- aHAJIM3UPOBATh U
mpeoOpa3oBHIBATH
MPOOIEMHOTIPOTUBOPEYHBEIC
CUTYAIIHH;

- BBIXOIUTH 3a paMKHU
y4e0HOTO MpeaMeTa U
OCYILECTBJIATH
11eJIeHaIIpaBJICHHbBIN TTOUCK
BO3MOXHOCTH HIUPOKOTO
IepeHoca CpeCTB U CII0cOO0B
JIEHUCTBHUS;

- BEICTpauBaTh
WHAWBHIYATBHYIO

MPOIIECCOB, TEIJIOBHIE
JIBUTATEIN.

Hcnonesyer:

* OCHOBHOE ypPaBHEHHE
MOJIEKYJISIPHO-
KMHETHUYECKOU TeopuH,
ypaBHeHHEe MeHneneesa -
Kunaneiipona, cBsizb Mexny
napaMeTpaMH COCTOSIHUS
ra3a B H30IpoIIeccax;

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

* HCIOJb30BaHUE
KpPHUCTAJIOB U APYTHX
MaTEpUANIOB B TEXHUKE;

* TEILUIOBBIX JBUraTeNei Ha
TPAHCIOPTE, B SHEPTETUKE U
CENIbCKOM XO3SHCTBE;
METO/bI TPOUIIAKTHKA U
60pBOEI C 3arpsI3HEHUEM
OKpY’Karouleil cpefipl;
oTpeieNeHue BIaKHOCTH
BO3/1yXa IPU IIOMOILIHA
MICUXPOMETPA.

Pewaer 3anauu:

* Ha pacyeT KOJIU4YeCcTBa
BELIECTBA, MOJIIPHOI
MAacCCBI, C UCIOJIb30BaHHEM
OCHOBHOT'O YPaBHEHHUs
MOJIEKYIIPHOKMHETUIECKOU
TCOPUHU Ira30B, YPaBHCHUA
Menneneesa - Knaneiipona,
CBAA3U CpeHEN
KMHETUYECKOW SHEPTUU
Xa0THYECCKOI'0 ABUXKCHUA
MOJIEKYJI U TEMIIEPATyPHI;

* Ha IPUMEHEHHE EPBOro
3aKOHA TEPMOAMHAMUKH, Ha
pacyer paboThI rasa B




3.3.1. [TapooOpa3oBaHue ¥ KOHICHCAIIHS.
Hcnapenue u kunenue. Y jenbHas TEIUIOTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATyPbI
KHTICHUS OT JAaBIICHUS

3.3.2. BnaxxHocTh Bo3myxa. HacreImieHHbIH map
3.3.3. Teé€pnoe Teno. Kpucrammmaeckue u
amMopQHbIe Tena. AHU30TPOITUS CBOHCTB
kpuctawioB. JXunkne kpuctamibl. CoBpeMeHHEIC

marepuaisl 3.3.4. [InaBneHue U KpUcTalIM3alus.

VY nenbHas TEIUIOTA IIABICHUS

3.3.5. YpaBHeH#He TEIIOBOTO OayiaHca

3.3.6. Texuuueckue ycTpoicTBa. I urpoMeTps! u
TICUXPOMETPBI, KaJIOPUMETP, TEXHOJIOTUH
MOJIYYEHHsI COBPEMEHHBIX MaTepUalioB, B TOM
YHCIIe HAHOMATePHaloB, 1 HAHOTEXHOJIOTHH
3.3.7. lIpaktuaeckue paboTHl. M3mMepenne
YZeNbHOH TETIOTHI IJIaBJICHUS Iba. M3MepeHue
BIIQXXHOCTH BO3/lyXa

00pa3oBaTeIbHYIO
TPaeKTOPUIO, YUUTHIBAS
OTpaHWYEHHS CO CTOPOHBI
OPYTUX YYaCTHUKOB H
pecypcHBIE OTHOIICHUS;

- MEHATH U YICP)KUBATh
pa3HbIe MTO3UIINH B
N03HABaTEIbHOU
JEATSIBHOCTH (OBITh
YUCHUKOM M yUHTENIEM;
(dbopmyarpoBaTh
00pa3oBaTeNbHBIN 3a1poC U
BBIMOJTHATH KOHCYJIbTaTHBHBIC
(GYHKIMH CaMOCTOSTEIBHO;
CTaBHUTH IIPoOIIEMy U paboTaTh
HAJI ee pelIeHNeM; yIpaBIsiTh
COBMECTHOM NO3HABATEIbHOMN
JeSITeTBbHOCTRIO U
TTOTYUHATHCS ).

K: O0yuatomtmiicst CMOXeT:

- OCYLIECTBIISITH JCTIOBYIO
KOMMYHHKAIINIO, KaK CO
CBEPCTHHKAMHU, TaK U CO
B3pOCIBIMH (KaK BHYTPH
o0Opa3oBaTenbHOM
OpraHM3alliy, TaK U 3a ee
TpeeamMu);

- TIPH OCYIIECTBIICHIH
TPYIIIOBOH pabOTHI OBITH KaK
PYKOBOIUTENEM, TaK H
YIICHOM IPOEKTHOW KOMaHIbI
B Pa3HbBIX POJIIX
(TreHepaTtopoM ujaei,
KPUTHUKOM, UCTIOJIHUTEIIEM,
MPE3EHTYIONMUM U T.11.);

- Pa3BEpHYTO, JIOTHYHO U
TOYHO W3J1araTh CBOIO TOUKY
3pEHHUS C HCIIOIB30BAHUE
aICKBAaTHBIX (YCTHBIX U
MMMCHMEHHBIX) S3BIKOBBIX

u3obapuom mporiecce, KIT/
TETJIOBBIX JABUTATEINEH;
BBIYHCIIATH, PabOTY rasa ¢
TTOMOIIBIO TpadrKa
3aBUCHMOCTH JABJICHUS OT
o0BeMa.

UwuraeT u CTpouT rpaduku:
* 3aBUCHMOCTH MEXIy
OCHOBHBIMH IIapaMeTpaMu
COCTOSIHUS Tra3a.
OreHMBaCT U aHATU3HUPYET:
* nHQOpMaLHIO 110 TEMaM:
«OCHOBBI MOJIEKYJISIPHO -
KHUHETUYECKOHU TEOpUn» U
«OCHOBBI TEPMOIMHAMHKI
COZIepIKalIyIoCs B
coobmenuax CMU,
WHTepHeTe, HaydHO -
TIOIYJISIPHBIX CTaThAX.




CPEICTB;
- pacmo3HaBaTh KOH(MIUKTHEIC
CUTYalllu ¥ MpeAO0TBpallaTh
KOH(IIUKTHI IO X aKTHBHOM
(azsr;

- COTJIACOBBIBATH ITO3UIIHH
YIIEHOB KOMaH[BI B IIPOIIECCe
paboThI Hax OOIIMM
MIPOAYKTOM/pEIICHHUEM;

- IPEJCTABIATH ITyOIUIHO
pe3yJbTaThl UHANBUYAIbHOU
U TPYNIIOBOU [IEATEIBHOCTH,
Kak nepej 3HaKOMOM, TakK U
nepej He3HaKOMOU
ayIUTOpUEH;

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

- TOYHO ¥ EMKO
(hopMyIHpPOBATH KaK
KPUTHYCCKHUE, TAK U
0100pUTENbHBIC 3aMeUaHus B
ajJipec Ipyrux Jirojaei B
paMKax J1eJI0BOM 1
o0Opa3oBaTenbHOM
KOMMYHUKAINH, n3berast npu
STOM JIMYHOCTHBIX OI[CHOYHBIX
CY>KICHHMH.

4. OcHOBBI
JIEKTPOANHAM
uku (40 u)

DJIeKTPOCTATHKA

4.1.1. DnexTpuzanus Tea. DIEeKTPUUECKUH 3apsil.
JlBa BUJa SNEKTPUUYECKHX 3apsI0B

4.1.2. IIpoBOAHMKH, TUIIIEKTPUKU U
MTOJTYTIPOBOTHIKHI

4.1.3. 3akoH COXpaHEHHUS IEKTPUIESCKOTO 3apsia
4.1.4. B3aumogeiictue 3apsaoB. 3akoH Kynona
4.1.5. Dnexrpudeckoe none. Hanpsox€HHOCTH
ANEKTPUUYECKOTo 0. [IpuHImI cynepno3unny.
JInHuYN HanpsAKEHHOCTH AIEKTPUUECKOTO OIS
4.1.6. PaboTa cui1 31€KTPOCTaTHYECKOTO T10JIS.
Pa3HoCTh NOTEHIIMAIOB

- opMupoBaHEEe yMEHUSA
VIIPaBIATH CBOCH
[103HABATEIbHOMN JESITENbHOCTHIO;
- (hopMupoOBaHHE TOTOBHOCTH H
CIOCOOHOCTH K 00pa30BaHMUIO, B
TOM YHCJIEe caMo00pa30BaHMIO, Ha
TIPOTSIKEHUU BCEU KU3HU;
CO3HATEIIFHOE OTHOIICHHE K
HEMPEePHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCIIEITHOM
po¢eCCHOHATBHON 1
OOIIECTBCHHOM JIESITEIHPHOCTH;

P: O0y4atomumiicss CMOXKeET:

- CAMOCTOATEIEHO OTIPENIENATh
LIEJIH, CTAaBUTh 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

Pacrnio3Haer IOHATHUA:

* IIEeMEHTAPHBIH
JNEKTPUYCCKUH 3apsij,
ANEKTPUYECKOE TI0JIE;
HANPSHKEHHOCTh, Pa3HOCTh
MOTEHIIMAJIOB, HAITPSDKEHHE,
3JIEKTPOEMKOCTH,
JUDJICKTPUYECKAs
MPOHHUIIAEMOCTb;

* croponHue cuisl U DJ1C;

* IIEKTPOJIH3, JUCCOIHAIIHS,
pexoMOuHanus,




4.1.7. IIpoBOAHUKYU U AUSIEKTPUKH B
MIOCTOSIHHOM JIEKTPUYIECKOM II0JIE.
JusnekTpuueckasi IPOHUIIAEMOCTh

4.1.8. DnexrpoémrocTs. Korgencarop.
ONeKTpoEMKOCTh INIOCKOTO KOHJEHCATOPA.
DHeprust 3apsHKEHHOTO KOHJICHCAaTOpa

4.1.9. TexHUYECKHE YCTPOUCTBA. DICKTPOCKOII,
NIEKTPOMETP, IEKTPOCTATHIECKAS 3aIINTa,
3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHICHCATOPHI,
KCEpPOKC, CTPYUHBII IPUHTED

4.1.10. [IpakTudeckue padoTel. OleHKa Cuil
B3aMMOJICHCTBUA 3apsDKEHHBIX Tell. OLeHKa
SHEPI'UH 3apsKEHHOr0 KOHJeHcaTopa u eé
IIpeBpalleHIE B SHEPTUIO U3JIyUEHHs CBETOINOA
IHocTosiHHBIN 3JIeKTPUYECKUI TOK

4.2.1. Cuna toka. IlocTossHHBIN TOK. Y CI0BUA
CYIIECTBOBAHUS MTOCTOSHHOTO 3JIEKTPHIECKOTO
ToKa. MlcTOUHMKY TOKa

4.2.2. 3axon OMa AJ1s1 yyacTKa LenH.
Hamnpsokenue

4.2.3. DnexTpru4ecKoe CONpPOTHUBIICHNUE.
3aBHCHUMOCTh CONPOTHUBIICHUS OJHOPOIHOTO
IIPOBOJIHHUKA OT €r0 JUIMHBI U TUIOIa 11
MIOTIEPEYHOT0 CEUCHHUA. Y IeNbHOE
COTNpOTHUBIIEHHE BeliecTBa 4.2.4.
ITocnenoBarenbHOE, TapaJIeTbHOE, CMEIIAHHOE
COCIMHEHHUE MPOBOIHUKOB 4.2.5. Pabota
3JIEKTPUYECKOro ToKa. 3akoH Jlxxoyns — 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 3ambikaHue. MOIIHOCTD
HCTOYHHKA TOKa

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

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

- (hopMHpOBaHUE MUPOBO33PEHHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS
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
TBOPYECTBY

- 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 IICNH;
-3aJ1aBaTh NapaMeTphl 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 JKU3HM 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 IPEICTABICHI
BBISIBJICHHBIX B
HWHPOPMAIMOHHBIX
HUCTOYHUKAX IPOTUBOPEUUH;

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

TE€PMOBJIEKTPOHHAs
IMHCCHS, COOCTBEHHAS U
IpUMeCHas IPOBOAUMOCTh
IOy TIPOBOTHUKOB, P - N -
Tepexon B
TTOITYTIPOBOTHIKAX.
Hcnonb3yer 3aKOHBI:

* Kynona, coxpanenus
3apsnaa;

» Oma U1 MOJTHOM HenH;

* anexTponusa. [Ipumenser
Ha MPaKTHUKE:

* 3a1uTa npudopoB 1
000pyI0BaHUS OT
CTaTUIECKOTO
AJIEKTPUUECTBA;

* JIIEKTPOU3MEPUTEIEHBIC
TIPHOOPHI
MarHATOJICKTPHYECKON
CUCTEMBI;

* JJIEKTPONIN3A B
METAJUTYpPIUH U
TaJIbBAHOTCXHHUKEC,
3JIEKTPOHHOJYyY€EBOI
TpYOKH,
MOJyIIPOBOJHUKOBOIO
oA, TEPMOPE3UCTOPa,
TPaH3HUCTOPA.

Pemaer 3agaun:

* HA 3aKOH COXPaHCHHS
AIEKTPUUYECKOTO 3apsiia u
3akoH KynoHa; Ha nBMXKeHue
¥ paBHOBECHE 3apsDKEHHBIX
YacCTuIl B JJICKTPUICCKOM
TIOJIE; Ha pacyeT
HaIps>KEHHOCTH,
HanpsDKEeHUs], paboTHI
JIEKTPUUECKOTO MOJIs,
JIEKTPOEMKOCTH;

* IPOMU3BOJIUTDH PACUETEHI




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

Toxu B pa3InyHbIX cpeaax

4.3.1. DnexTpoHHAS IPOBOAMMOCTD TBEPIBIX
METaIIOB. 3aBUCHMOCTh COIIPOTHUBIICHHSA
METaIJIOB OT TeMIiepaTypsl. 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 3JICKTPOIUTAX.
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. ['azopa3psiHbie
JIAMITBI, TTOJYIPOBOIHUKOBBIE IPUOOPBI,
rajJbBaHHUKa

4.3.7. Ilpaktuueckue pabotsl. Habmoaenue
JNIEKTPOIN3a

3aa4M;
- ICKATb M HAXOIHUTh
0000IIIEHHBIE CIIOCOOBI
pereHns 3a1a4m;

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

- BBIXOJIUTh 32 PaAMKH
y4eOHOTO IpeaMeTa 1
OCYILECTBIISITh
LIeJICHATIPaBICHHBIN TIOUCK
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
1103HaBaTEIbLHOU
JIEATSIBHOCTH (OBITH
YYECHUKOM U YUUTEIIEM;
(hopmyIHpOBaTH
00pa3oBaTeNbHBIHN 3apoC U
BBIMOJIHATH KOHCYJIbTATUBHBIC
(YHKINU CaMOCTOSITEIBHO;
CTaBHUTH IpoOIIeMy U paboTaTh
HAJI ee peIICHUEM; yIPaBIsATh
COBMECTHOM IT03HABATEIbHOMU
JIEATEILHOCTRIO M

3MEKTPUUECKUX IieTelt ¢
npuMeHeHueM 3akoHa OmMa
JUI yJacTKa U MOJIHOM Ienu
U 3aKOHOMEPHOCTEN
TIOCIIEA0BATEIHLHOTO U
MapaJuIeIbHOTO COEIMHEHHS
TIPOBOAHHUKOB;

* Ha OTIpEJCIICHUE
KOJINYECTBA BEIIECTBA,
BBIJICJIUBIIIETOCS IPU
JNEKTPOIIH3E.

Ilonp3yercs
MIIIHaMIEPMETPOM,
BOJIETMETPOM.

Cobupaer 31eKTpUIecKue
LIeTIH.

M3mepsier D/1C u
BHYTPEHHEE CONPOTHBIICHHE
HCTOYHHKA TOKA.
OueHNBaeT U aHATU3UPYET:
* nHdopMaLHIo 10 TEMaMm:
«DNEKTPOCTATHUKAY,
«3aKOHBI TOCTOSTHHOTO
TOKa» M «DNEKTPHUECKUI
TOK B Pa3IMYHBIX CPEAAX»,
COJIEPXKAIITYIOCS B
coobmenusx CMU,
Wurepuere,
HaYYHOIIOITYJISIPHBIX
CTaThsIX.




TIOAYUHSITHCS).

K: OGyyaromuiicst cMOXeT:

- OCYILECTBJIATH JI€TOBYIO
KOMMYHHUKAIHIO, KaK CO
CBEPCTHHUKAMH, TaK U CO
B3pPOCIBIMH (KaK BHYTPH
o0pa3oBaTeTbHON
OpraHU3allH, TaK 1 3a e
Tpeenamu);

- pa3BepHYTO, JOTUYIHO U
TOYHO U3J1araTh CBOIO TOUKY
3peHHs C UCIIOIB30BAHNE
a7IeKBAaTHBIX (YCTHBIX U
MUCHMEHHBIX) S3BIKOBBIX
CPEICTB;

- COTJIACOBBIBATH MMO3UIIHU
YIIEHOB KOMaH[IBI B IIPOIIECCe
paboTsI Hag oOIIIM
MIPOAYKTOM/pEIICHHUEM;

- IPEICTABIATH ITyOIMIHO
pe3ynbTaThl HHAWBUY aTbHOM
U TPYNIIOBOM [I€ATENBHOCTH,
Kak nepej 3HaKOMOM, TakK U
nepej He3HaKOMOU
ayJIUTOpUEH;

- BOCIIPUHUMATH KPUTHUECKHE
3aMeYaHus KaK pecypc
COOCTBEHHOTO Pa3BUTHUSA

TemaTnueckoe mianuposanue no ¢pusuke B 10 kiaacce

No HaumenoBanue paznena, TeMbl Bcero vacos Kontponbasie pabotsr | JlabopatopHbie
n/m (KOTMYECTBO YaCOB) paboTel  (KOTUYECTBO
ba3oBelit ypoBeHb | YTiyOsieHHBIN 94acoB)
YpOBEHB
1. ®Du3nKa U METO/Ibl HAYYHOTO TO3HAHUS 1 2 - -
2. KunemaTtuka 6 15 1 1




3. JnHamuka 10 25 - 3
4. 3aKOHBI COXPAaHEHUsI B MEXAHUKE 7 19 1 1
5. Crartuka 4 10 - 1
6. MoJieKynsipHO-KUHETHYECKasl TEOpUs 10 23 - 1
7. OCHOBBI TEPMOIMHAMUKHU 7 13 1 -
8. DJIeKTPOCTATUKA 6 15 - -
0. 3aKOHBI IOCTOSIHHOT'O AJIEKTPUYECKOI0 TOKA 6 15 - 2
10. | DnekTpuyeckuil TOK B pa3IMUHBIX Cpeaax 5 10 1 -
11. | IloBropenue 6 23 1 -
Hroro: 68 170 5 9
KanennapHo-temaTnyeckoe nJiaHupOBaHue
10 xknace
Ne HaunmenoBanue paznena, TeMbl Koxn-Bo yacos Jlata JlomarnHee 3a1aHue
ypoka b |V ILUIaH | paxr
OU3HKA U METO/Ibl HAYYHOI'O I10O3HAHHAL. (1 u, 2 u)
1/1. BBoanslii uncTpykTax no Th. 1 2 BBenenue.
Uro u3yuaet pusuka. @uznyeckue siBineHus. Habmo1eHus u OnbITHI. [Ipunectu TeTpaau
Ui K./p., JL./p.
Kunemamuxa (6 u, 15 u)
2 /1. | MexaHu4ecKoe JBWKCHUE, BUJIbI IBIKCHUM, €r0 XapaKTePUCTHKH. 1 3 §1,3. (§2%)
3/2. | PaBHOMepHOe nBHKeHHE Tel. CKOPOCTh. YpaBHEHHE PABHOMEPHOTO 1 3 §4. (§5%)
newkenus. KonrponbHas padora.
4 /3. | CkopocTh IpH HEPaBHOMEPHOM JIBM)KEHHH. MTHOBEHHAs CKOPOCTb. 1 3 § 8 —10.
Yckopenue. [IpsmonnHeliHoe paBHOYCKOPEHHOE JIBUKEHUE. (§ 6%, 7*.
§11%* - 14%)
5/4. | PaBHOMepHOE IBMKEHHE TOYKH MO OKPY)KHOCTH. 1 4 § 15, 16.
(§ 17%)
6/5. | JL/p. Nel «H3yuenue 0éusicenus mesia no OKpyIcHOCHU). 1 § 15, KOHCIIEKT.
7/6. | KoutpoabHasi padora Nel «Kunemarukay. 1 §1-17.




JHUHAMHKA. (10 u, 25 u)

8/1. | B3aumogeiicTBue Ten B npupose. SBnenue nnepiuu. Muepuuanpapie | 1 3 § 18, 19.
CHCTEMBI OTCYETA.
9/2. | [loHsATHE CHIIBI KaK MEpbI B3auMoieiicTBus Tell. [IepBbiii 3aKoH 1 3 § 19, 20.
HeroToHna.
10 /3. | Bropoii u Tpetuii 3akon HeroToHa. 1 3 § 21,24, (§ 22%*, 23%)
11 /4. | Pemenue 3agau 1 3 § 19, 20.
«3akoHbl HproTOHaY. § 21, 24.

12 /5. | IlpuHiwn OTHOCUTENBHOCTH [ anuies.. 1 3 § 25. (§ 26*)

13 /6. | SIBnenue Tsarotenus. I paBuTainOHHBIC CHIIBL. 3aKOH BceMupHOTro 1 3 § 27, 28, 33.
tarotenus. [lepBast kocMudeckasi ckopocth. Bec Tema. HeBecomMocTs. (§ 29* - 32%)

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

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

16 /9. | JI/p. Ne3 «H3mepenue Korppuuuenma mpenus cKoibicenusy. 1 § 27, 28, 33, 34, 36.

3aJauu.

17/10 | JL/p. Ned «H3yuenue dsusricenus mena, 6pouiennozo 1 § 27,28, 33, 34, 36.
20pU30OHMATILHOY. 3aaun.
Kounrpoabnas padora «/Ilunamuxay ‘ 1

3AKOHbI COXPAHEHHA B MEXAHUKE. (74,19 4)

18 /1. | Umnynsc MaTepuanbHOM TOUKH. MIMITYIbC CHITBI 1 3 § 38. (§ 39%)

19 /2. | 3akoH COXpaHEHUS] UMITYJIbCa 1 3 § 38. (§ 39%)

20 /3. | PeakTHBHOE IBHXKCHHUE. 1 3 § 43,38. (§ 39%)
Pemenne 3amag Ha «3CH». 3amaun.

21 /4. | PaboTta cuibl. MomiHoCTh. MexaHHuecKas SJHeprus Teja: 1 4 § 40,41, 43, 44.
MOTEHIMATIbHAs U KUHETUYECKasl. (§42%)

22 /5. | 3akOH COXpaHEHHUsI JHEPTUU B MEXAHUKE. 1 4 § 45, (§ 46*, 47%)

2316. | JL/p. Ne5 «H3yuenue 3aKona coXxpanenus MexanuuecKkoll IHepIuny. 1 § 43 —45.

3agaun.

24 [7. | KourpoabHas pagora Ne2 «IuHaMuKa. 3aKOHbI COXPAHEHHUS B 1 § 18 —45.
MeEXaHHKe». 3agaun.

CTATHKA. (4 u, 10 u)

25 /1. | AHamu3 KOHTPOJIBHOI paboTHI. 1 2 § 51.(§ 52%)

PaBHOBECHE MaTepHUAIbHON TOYKHU U TBEPJIOTO TEJIA.




26 /2. | Buzapl paBHOBeCHs. Y CIIOBUS pAaBHOBECHSI. 1 3 § 51. (§ 52%)
27 /3. | Pemenue 3agau Ha «PaBHOBECHE TEIIay. 1 3 § 51. 3amaun.
28 /4. | JL/p. Ne6 «H3yuenue pagnosecus mena noo oeiicmeuem neckoavkux | 1 § 51.(§ 52%)
CU). 3anaqu.
KonTpoabHas padora «Crarukay \ 1
MOJIEKYJIAPHO-KHHETHYECKAA TEOPHA. (10 4, 23 u)
29 /1. | Ocuoruble nonoxenust MKT. DkcriepruMeHTaNbHBIC 10KAa3aTEILCTBA 1 2 § 53.
OCHOBHBIX TosiokeHuit MKT. (§ 54%)
30 /2. | BpoyHoBcKOe ABMKEHHE. Macca MOJIEKYII. 1 2 § 55.
KonnyectBo Beniectsa.
31/3. | Cunbl B3auMojeicTBys MOJIeKys. CTpOCHHE KUIAKHX, TBEPIBIX, 1 2 § 56.
ra3000pa3HbIX TEIL
32 /4. | Uneanbhbiii ra3 8 MKT. OcnoBHoe ypaBuenne MKT 1 3 § 57.
(§ 58%)
33 /5. | Temmneparypa. TemtoBoe paBHoBecue. Temmeparypa — Mepa CpeaHei 1 3 § 59, 60.
KHHETUYECKOUM SHEPTUu JIBIKEHUS MOJICKYIL. (§ 61%, 62%)
34 /6. | YpaBHeHHE COCTOSIHUS UICAIBHOTO ra3a. ['a30BbIe 3aKOHBI 1 3 § 63, 65.
(§ 64*, 66*, 67*)
35/7. | JI/p. Ne7. «Onvimnas nosepxa 3axona I'eit-/Troccakay. 1 § 63, 65.
3aauu.
36 /8. | HacplmieHHbI# nap. 3aBUCUMOCTb JaBJICHHS HACBIIICHHOTO Mapa OT 1 2 § 68, 69.
TEMIEepaTyphI.
37 /9. | BraxHOCTh BO3/1yXa U €€ U3MEPCHUE 1 2 § 70. (§ 71%)
38/10 | Kpucrammuueckue u amopdHbIE Tea. 1 2 § 72.
KourposabHnas pagora «MosieKyasipHO-KHHETHYECKAs] TEOPH» 1
OCHOBbI TEPMO/IHHAMHKM. (7 u, 13 u)
39/1. | Bayrpennss sHeprus. Pabota B TepMOIiHAMUKE. 1 2 § 73, 74.
(§ 75%)
40 /2. | KonuuecTBO TEILIOTHL. Y IEbHAS TEIUIOEMKOCTb. 1 2 § 76.
(8 77%)
41 /3. | TlepBblii 3aK0H TepMOAUHAMUKY. PerieHue 3a1a4 Ha MepBbIid 3aKOH 1 2 § 78.
TEPMOJMHAMUKHU (§ 79*, 80%*)
42 /4. | HeoGpaTUMOCTH MPOIECCOB B MPUPOJIE 1 2 § 81.




43 /5. | Ipunuun geiictBus u KITJ] TemaoBbIX ABUraTeci. 2 § 82.
(§ 83%)
44 /6. | Pemenue 3amay mo reme «MosekymspHast pusuka. TepMoauHaMUKay 2 § 73 —82.
3anaqu.
45 /7. | KonTpoubHas padora Ne3 «MoekyasipHasi (pu3nKa. § 53 -72.
TepmoauHaMHKa. § 73 — 82. 3anaun.
DIIEKTPOCTATHKA. (6 u, 15 u)
46 /1. | DneKTpUYECKHIA 3apsi/] U 3JIEMEHTAPHBIC YACTUIIBI. 3aKOH COXPaHCHHUS 2 § 84, 85.
ANIEKTpUYECKOTo 3apsna. 3akoH Kynona. (§ 86*, 87%)
47 [2. | DnexTpuueckoe mose. HanpspkeHHOCTD 3JeKTPHYECKOTO TOJIS. 2 § 88 —90.
[Tpunnun cynepnosunuu noseid. CHII0BBIC JTMHHH. (§ 91%*, 92%)
48 /3. | Perenue 3a1a4 Ha HAXOXKIECHUE HAIIPSHKEHHOCTH DJIEKTPHYECKOTO 2 § 88 —90.
T0JIS. 3anaqu.
49 /4. | IloTreHuanbHast SHEPTHS 3aPSHKEHHOTO TEIa B OHOPOIHOM 2 § 93.
AJIEKTPOCTATUYECKOM TI0JIE.
50 /5. | IToreHIMaI 3JIEKTPOCTATHYECKOTO 0JIs1. Pa3HOCTh MOTEHIIMATIOB. 2 § 94, 95.
CBsi3b MEX/1y HANIPSKEHHOCTHIO U HANPSYKEHUEM. (§ 96%)
51/6. | Konnencaropsl. HazHaueHue, yCTpOHCTBO U BHIBI. 2 § 97, 98.
(§ 99
Pemenue 3ana4 no Teme: « IJIEKTPOCTATHKAY. 2 3anaqm.
KonTpoJsbHasi padora «JI1eKTPOCTATHKA» 1
3AKOHBI IIOCTOAHHOI' O TOKA. (6 4, 15 u)
52 /1. | Dnektpuueckuii ToK. 3akoH OMa 11 yd4acTKa Ieru. 4 § 100 —102.
[TocnenoBarenbHOE M MapaJUIEIbHOE COCTMHEHUS MPOBOTHUKOB (§ 103%)
53/2. | JI/p. Ne8. «H3yuenue nocnedosamenbiozo u napaiieibHozo § 100 — 102.
COeOuUHeHUs NPOBOOHUKOB) JL./p. Ne8.
COopHUK 3a11a4.
54 /3. | PaboTa ¥ MOIIHOCTH IIOCTOSTHHOT'O TOKA 4 § 104.
55 /4 DNEeKTPOABUKYILAs CUTIA. 4 § 105, 106.
" | 3akon OMa 1Sl TIOJTHOM IIeTIH. (§ 107%)
56 /5. | JL/p. Ne9. «H3mepenue I/IC u enympennezo conpomugienus § 105, 106.
UCMOYHUKA MOKAY. 3amaun.
57 /6. | Kourpoabuas pagora Ned § 100 — 106.




\ «3aKOHBI IOCTOSIHHOT'O TOKA». \ \ \ 3azayu.

JEKTPHYECKHH TOK B PA3JIHYHBIX CPEJAX. (5 4,10 u)

58 /1. | DaexkTpuueckas MPOBOJUMOCTD Pa3IMYHBIX BEIIECTB. 3aBUCHMOCTD 1 1 § 108 — 109.
COIIPOTHBIICHUS IPOBOIHUKA OT TeMIepaTypbl. CBEpXIPOBOJIUMOCTD.

59 /2. | DaekTpuUecKuii TOK B MOJIYIPOBOJHHKAX. [[puMeHeHne 1 2 § 110.
I10JIYTIPOBOJTHUKOBBIX TPHOOPOB. (§ 111%)

60 /3. | DiekTpuuecKkuii TOK B BaKyyMe. DJICKTPOHHO-TTy4deBas TpyOKa. 1 2 § 112.

(§ 116%)

61 /4. | DAEKTpUUECKUN TOK B )KUIKOCTAX. 3aKOH JICKTPOJIU3A. 1 2 § 113.

(§ 116%)

62 /5. | DnekTpuueckuii TOK B razax. HecaMocTosTebHbIN U 1 2 § 114.
CaMOCTOSTEIILHBIN Pa3psbl. (§ 115%,116%)
KonTtpouabHas padora «J1eKTPHYECKHI TOK B Pa3IHYHbIX 1
cpenax».

ITIOBTOPEHHE. (6 u, 23 u)

63 /1. | UToroasi KOHTPOJILHAs padoTa. 1 [ToBTOPUTH

64 /2. | Ananu3 KOHTPOJIBHOI paboThl. O000IIIEHHE U CHCTEMATH3AINS 3HAHUH | 5 22 I'maBer 1 — 16.
3a Kypc ¢usuku 10 kiacca.

Hmozo: 68 170

[TpoMeKyTOUHBII KOHTPOJb BBIMONHSIETCS B BUJie TecTOB. [Ipu dhopMupoBanuu HoHAa OIIEHOYHBIX CPEACTB MO (HU3HUKE UCTIONB3YIOTCS 3a/1aHus,
BKJTFOYAIOIIME TEKCTHI (PU3UUECKOTO COJIEPKaHUS C HAIMYMEM W30BITOUHBIX WM HEIOCTAIONTUX TaHHBIX
- IOHUMaHHE CMBICIIa UCTIONb3YEMbIX B TEKCTE (PU3UUECKUX TEPMUHOB;
- YMEHHE OTBEYaTh Ha MPSIMBIE BOMPOCHI K COJAEPIKAHUIO TEKCTA,
- YMEHHE OTBEYATh Ha BOMPOCHI, TPEOYIOIIUE COMOCTaBIeHNE HHPOPMAIIUHN U3 Pa3HBIX YacTel TEKCTa, a Takke MHPOPMAIIUU B H3MEHEHHON CUTYaIIUH;
- YMEHHE MePEeBOAUTH HH(OPMAITUIO U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO.
Hcnons3yrorcs Matepuanbl, pa3MelleHHbIE Ha CIEIYIOLUX opTaiax:
- Cratl'pan. Beepoccuiickue nposepounsie padotsl (BIIP) nndopmannonnsiit mopra; 006pasibl NpoBepoUHbIX padoT 1o ¢pusuke https:
[Ivpr.statgrad.org#vpr217// ;
- ®I'BHY «®enepanbHplii MHCTUTYT OIEHKH KauecTBa 00pazoBaHusy». [luarHoctuueckue paboThl (AEMOBEPCHH U CTICTIM(UKAIINK padOT IO OIICHKE
YPOBHS 00pa30BaTEIbHBIX JOCTHKECHU (pyOeKHBIM KOHTPOJIb, UTOTOBBIA KOHTPOJb)
https://www.fioko.ru/ru/paid_services/assessment_of ashievements®I'bY
- «DeaepalibHBINA UHCTUTYT MEJAroru4eckux u3mepenuin» http://fipi.ru/vpr ;



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

- ®I'bHY «MHcTUTyT CTpaTeruu pa3Buths oOpa3zoBanus Poccuiickoit Akanemun oopa3oBanusy», LIeHTp oneHkn KayecTBa 0Opa3oBaHMs
http://www.centeroko.ru/pisal8/pisa2018_pub.html
- Hayuno-meroanueckuii xxypHan «Ilegarornyeckue uamMepeHus». DIIeKTpoHHas Bepcust xypHaia: http://fipi.ru/about/journal .
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